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INTRODUCTION 
Classification of meatal disorders has been deemed a necessary 
and vital endeavor for understanding psychopathology (Skinner and 
Blashfield, 1982). The history of psychological classification or 
grouping begins with early attempts made by the Greeks, followed by 
the more articulate efforts of Kraepelen to form classifications on a 
rational basis. The Diagnostic and Statistical Manual of Mental Dis­
orders - III (DSM-III: American Psychiatric Association, 1980) repre­
sents the latest effort in published diagnostic systems (Skinner, 1981). 
The ultimate objective of psychological classification is to 
recognize distinct behavioral patterns and thus to form diagnostic 
categories and profiles which will provide determination of the best 
treatment for a given patient (Overall and Woodward, 1975; Blashfield 
and Draguns, 1976). 
Blashfield (1973) describes 4 primary functions of classification 
of psychopathological symptoms. These purposes are: 1) to differenti­
ate patterns of symptoms among patients, 2) to make predictions on 
issues not addressed in classification (e.g. types of behaviors to ex­
pect, prognosis for change, most effective therapeutic techniques and 
environments), 3) to allow expedient communication among mental health 
professionals using the classification system, and 4) to provide a 
basis for theorizing. 
Despite the intended purposes of classification systems, low re­
liability of current diagnostic nomenclature has impeded the utility 
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of the systems. Additionally, limited predictive validity to other 
criteria, such as behaviors and prognosis, have been common problems 
of psychological classification (Beck, Ward, Mendelson, and Mock, 
1962). 
The advent of numerical taxonomy by Sokal and Sneath (1963) gen­
erated an alternative to clinical diagnostic methods. This new ap­
proach, under the generic title cluster analysis, makes use of com­
puters to perform multivariate statistical procedures (Skinner, 1981). 
These techniques are empirically based and thus provide reliable and 
objective means of arriving at homogeneous groups (Blashfield and 
Draguns, 1976). Cluster analytic techniques allow mental health pro­
fessionals to differentiate homogeneous subtypes of populations for 
deciding best methods of treatment, determining etiology, and measur­
ing the course of psychological disorders. 
The Minnesota Multiphasic Personality Inventory (MMPI) has been 
used to identify psychopathology in individuals. More recently, the 
MMPI has been used in conjunction with cluster analysis to derive con­
cise classifications based on profile typology (Berzins, Ross, English, 
and Haley, 1974; Horn and Turner, 1976; Skinner, Reed and Jackson, 1976; 
Borgen and Scott, Note 1). Research studies have shown cluster analytic 
techniques can be employed to reliably classify subgroups of specific 
populations identified, using MMPI profiles (Skinner, 1981). 
The vast majority of research literature concentrates on defining 
subpopulations of particular diagnostic categories of patients. For 
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example, a sizeable portion of the research in this area focuses on 
subgrouping alcoholics through cluster analysis of MMPI profiles 
(Goldstein and Linden, 1969; Nerviano, 1976; Skinner, Reed, and 
Jackson, 1976; Warner, 1977). 
The current study attempts to extend the research on clustering 
MMPI profiles to form more homogeneous subgroups. The purpose of the 
present study is to explore the validity of classification of mental 
health patients derived by cluster analysis. The utility of classifi­
cation by cluster analysis will be tested by establishing the validity 
of the clusters, through examination of how behavioral observations 
consistently predict the clusters. This will be useful for more 
reliably placing future patients in appropriate groups. Potential 
thus exists for increased validity with respect to eitology and most 
effective treatment. 
Behavioral Rating Scales 
Germane to research on classification of mental health patients is 
the issue of obtaining accurate behavioral data. 
Case records provide a potential source of data on behavioral ob­
servations of psychiatric patients. However, the information that is 
provided in case records often occurs in a narrative form. There is 
limited use for the narrative format in conducting systematic tabula­
tion and analysis. For this reason, it is important to convert the 
record information into a format that can be used for scientific study. 
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Conditions under which behavioral data for case records are col­
lected are unstandardized. It is important, therefore, that the 
method for converting record data for research be constructed to maxi­
mize the reliability of extracting the data. 
Eliciting pertinent behavioral data from the multifarious infor­
mation in case records can be a formidable task. Two primary components 
in increasing the reliability of the data extracted are a) through 
training of raters and b) the use of standardized behavioral rating 
forms. 
Checklists of items are primarily rated on the basis of behaviors 
observed in unstandardized situations. A multitude of rating scales 
have been developed and postulated to accurately reflect behaviors 
exhibited by psychiatric inpatients on the ward. 
The Ward Behavior Rating Scale (WBRS; Wing, 1961) was developed 
as an attempt to produce a simple, reliable classification of chronic 
schizophrenics. The scale was constructed such that two factors were 
established: 1) behavioral deficits; and 2) behavioral disturbance. 
The items are rated by untrained nursing personnel. However, the 
brevity of the scale (12 items) limits its usefulness for tapping the 
richness of information found in case histories and needed for clas­
sification of patients. 
Honlgfeld, Glllls and Klett (1966) postulate that measurement of 
status and change in chronic, psychotic, poorly functioning patients 
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can be achieved through the use of the Nurses' Observation Scale for 
Inpatient Evaluation (NOISE-30). The 30 Items of the scale have been 
factor analyzed Into six separate subscales: 1) social competence, 
2) social interest, 3) personal neatness, 4) Irritability, 5) mani­
fest psychosis, and 6) retardation. These subscales purportedly 
provide six measures of current psychiatric status. Additionally, a 
total assets score reflects global, on-ward behavior. The 30 items of 
the NOISE-30 are rated by nursing personnel on a five-point scale 
ranging from never to always. An original 100-item pool was reduced 
to 80 items based on the reliability of ratings. These 80 items were 
factored to the current 30-it6m form. Various important maladaptive 
behaviors were omitted by the authors in the interest of brevity. 
Some of those items might be especially useful where description and 
classification of a sample are important (Eichman, 1978). 
Mental health professionals (psychologists, psychiatrists) are 
trained to rate 365 items on the Behavioral Coding System (Cautela and 
Upper, 1975). The BCS was proposed as an alternative to traditional 
psychiatric classification systems such as the Diagnostic Statistical 
Manual (DSM) . The BCS is divided into 21 major behavioral categories. 
Results of the BCS show high interjudge reliability of about .85 
(O'Farrell and Upper, 1977). When compared to the Problem Oriented 
Record (FOR; Weed, 1968), the BCS provides more precise, more detailed, 
and more comprehensive descriptors of patients' problems (O'Farrell and 
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Upper, 1978). Obviously the length of the BCS and the advanced level 
of psychological training required for proper utilization of the BCS 
constrain the usefulness of the scale. 
Tarlow, Alevizos and Callahan (1976) suggest psychiatric patients' 
conversational or verbal behavior problems are important in influencing 
decisions of hospitalization. The Verbal Report Form (VRF), a sub-
scale of their Behavioral Performance Test (BPT), is used for measuring 
brief, unstructured verbal interaction of chronic mental patients. The 
VRF contains 20 items including both verbal characteristics and non­
verbal characteristics (e.g., eye contact and posture). The specificity 
of behaviors observed limits the efficacy of the VRF to classification 
through direct observation of patient behaviors. 
The Hospital Adjustment Scale (HAS) (McReynolds, Ballachey, and 
Ferguson, 1952) was developed as a method for obtaining reliable be­
havioral data on psychiatric inpatients' "hospital adjustment" — de­
fined as the patient's effectiveness in making the best out of hospital 
living conditions and initiating productive activity. The scale's 91 
item, true-not true format allows rating of behavioral observations to 
be conducted by mental health personnel familiar with patients' every­
day habits. The items are specific observable behaviors. 
A total scale score and three subscale scores are calculated. The 
content areas of the three subscales are 1) communication and interper­
sonal relations, 2) care of self and social responsibility, and 3) work. 
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activity, and recreation. Average inter-rater reliability is .84. 
Validity data indicate the HAS is useful in assessing mental status 
and therapeutic movement of mental health patients. The primary use 
of the HAS is to evaluate psychiatric change, looking at the efficacy 
of various psychotherapeutic techniques. Its general usefulness in 
classification of patients has not been established. The Inpatient 
Multidimensional Psychiatric Scale (IMPS) (Lorr, 1962) was developed 
for use in quantifying criteria for change when investigating the ef­
fects of psychological treatments and psychoactive medication. The 
IMPS is a revision of the Multidimensional Scale for Rating Psychiatric 
Patients (MSRPP) (Lorr, 1953) which was used for assessing psychotic 
symptoms and behaviors. The revision of the MSRPP was due partially to 
the rationale of Cliff (1959) that adverbs of degree (e.g., mildly) 
multiply the intensity of the adverbs they modify. Therefore, to get 
better reliability one should use a constant set of adverbs along a 
continuum. 
Lorr defines a syndrome as a unitary pattern of responses exhibited 
in greater or lesser degree by patients in a grouping. The ten syn­
dromes derived are related to level of severity of disturbance, and ef­
fectiveness of both psychotherapy and chemotherapy. When used as a pat­
tern this provides a method of classifying patients into one of six 
patient types. However, the length of the scale (75 items) makes it a 
laborious task for raters. 
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Rating Scales Based on Case Summaries 
A most effective means of gathering data from case histories would 
be a rating form designed expressly for ascertaining behavioral data 
from the files. 
•Assessment of a psychiatric case should include three fundamental 
components. First, specification of target behaviors which are maladap­
tive because they occur too frequently or too infrequently. Second, 
specification of the antecedents and consequences of maladaptive target 
behavior to determine the factors maintaining the problem behavior. 
Finally, the above information should be used to help the clinician 
select and implement specific treatment strategies (Wing, Birley, Cooper, 
Graham and Isaacs, 1967). 
A psychological diagnosis, in theory, is based on the concept that 
the clinician selects elements from the history and examination which 
seem to suggest that the patient is suffering from a certain disease. 
If the hypothesis is correct, the statements the clinician makes about 
etiology, pathology, etc., will be useful in suggesting a means of pre­
vention, treatment, or management. This should aid the clinician's at­
tempt to state a prognosis (Ullman. and Gurel, 1962). 
Case histories have been utilized for classifying and predicting 
outcome of psychiatric patient's treatment. The information included 
in case histories is extracted and condensed into efficient bits of 
data through the use of rating scales (Bayard and Pascal, 1954). 
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The validity of rating scales is always a vexing issue. To the 
extent that independent observers rate behaviors in a similar manner, 
the instrument is valid, at least within the limits of satisfactory 
sampling of important behaviors within the prescribed domain (Strauss and 
Carpenter, 1972). 
Rating scales have been constructed to rate various types of case 
record data, but they have been of limited value for providing general 
diagnostic and prognostic information. 
Phillips (1953) developed a Prognostic Rating Scale (PRS) for 
assessing prognosis of schizophrenics who had had some form of shock 
treatment. The PRS was constructed for eliciting information from case 
histories of schizophrenic patients. Results of the 31 patients rated 
by 3 psychiatrists and 2 psychologists indicated the nature of the pre­
morbid personality (social maturity) and the psychotic picture (how far 
a person deviates from normality during the psychosis) are related to 
one another and related to the outcome of the disorder. However, the 
scale developed by Phillips for eliciting data from the case records 
pertains directly to patients with a shizophrenic diagnosis. 
Zigler and Phillips (1962) make use of 298 schizophrenic and 508 
nonschizophrenic patient's case histories to determine the relationship 
between developmental level (social competence) and symptom manifesta­
tions. Variables of age, intelligence, education, occupation, employ­
ment history, and marital status were extracted from case records, for 
the purposes of assigning a social competence score. Three categories 
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of symptoms were established using descriptions of the patient's be­
havior by a psychiatrist on initial institutional contact or by be­
havioral descriptions given by the referring physician for hospitaliza­
tion. The three categories of symptoms employed were: 1) self-depri-
vation and turning against self, 2) self-indulgence and turning against 
others, and 3) avoidance of others. 
Results demonstrate reactive schizophrenics exhibiting good level of 
premorbid social competence will be characterized as turning against self. 
Process schizophrenics with poor premorbid social competence are described 
as having the symptoms of turning against others or avoidance of others. 
Zigler and Phillips (1962) further noted that the relationship between 
the developmental level and symptomalogy found for schizophrenics re­
lated to other nonschizophrenic patients. 
Other scales have been developed to rate complex psychiatric vari­
ables based on psychiatric case records. Bayard and Pascal (1954) rate 
modes of affective expression of hospitalized mental patients and its 
association to a favorable outcome of treatment. The 486 case records 
of psychiatric inpatients were used to determine affective expression 
using a rating scale developed for this particular goal. 
The Symptom Rating Scale (SRS) (Jenkins, Stauffacher and Hester, 
1959) was developed to study treatment effectiveness in terms of dis­
charge. Ullman- and Gurel (1962) make use of the 20 scales of the SRS 
to determine the reliability and validity of obtaining data from case 
records in place of in vivo interviews. Results indicate psychologists. 
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even those not trained in the use of the SRS, were able to make SRS 
ratings which agreed significantly. Additionally, a positive relation­
ship exists between symptom ratings based on interviews, and both types 
of ratings were favorably comparable in predicting patient's early re­
lease. Jenkins et al.'s study provides evidence for the usefulness and 
reliability of the-datar-contained in case records. However, the narrow 
range of symptoms delineated in the SRS hinders its applicability in 
overall classification of patients. 
Further evidence of the efficacy of data contained in case records 
is apparent in the study by Zigler and Phillips (1961) in which case 
histories were used to investigate how individuals in four major func­
tional disorder groups (manic-depressive, schizophrenic, psycho­
neurotic, character disorder) differed from a general hospital popu­
lation over a 12 year period. Zigler and Phillips matched patients 
on variables of sex, year admitted to hospital, and diagnosis received. 
Variables of occupation, education, or employment history, age, and 
marital status were found to be significantly different in comparing 
patients with functional disorders and general hospitalized patients. 
Using the Minnesota Multiphasic Personality Inventory (MMPI) pro­
files and intake interviews of 60 university students, Kelly and King 
(1979), were able to outline behavioral correlates of 2-7-8 MMPI pro­
file code type. The validity of the descriptors found applicable to 
the college male students in this study were similar to the descriptors 
outlined by Gilberstadt and Duker (1965) for their male veteran psy­
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chiatric population. 
Wing, Birley, Cooper, Graham, and Isaacs (1967) developed a 'Pres­
ent State' interview. This schedule is a descriptive categorization 
based on 4 leading symptoms of chronic schizophrenia and written in the 
form of a checklist of 400 symptoms, for purposes of rating symptoms 
from case records to arrive at a diagnosis. Wing et al. (1967) suggest 
the symptom checklist be used by investigators thoroughly familiar with 
the structured interview "The Present State Examination". Although the 
value of this checklist when used by such individuals is described, 
guidelines for its use are limited and the reliability of its items 
has not been demonstrated. 
In spite of the specific value of these individual scales, no rela­
tively simple method of demonstrated reliability requiring only moderate 
training is available for the systematic recording of basic data from 
case records for the purpose of patient classification. 
IBRS and BPRS 
Estimating the behavioral correlates of the MMPI clusters deline­
ated can be a laborious task. Standardizing the information found in 
the case records involves : 1) condensing expansive material into a 
uniform format, 2) using a rating scale which contains general, wide-
range symptom categorizations simultaneously revealing specific be­
haviors, and 3) ascertaining the scale chosen is reliable, yet requires 
moderate training of raters (Bayard and Pascal, 1954). Green, Bigelow, 
O'Brien, Stahl and Wyatt (1977) designed the Inpatient Behavioral Rat­
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ing Scale (IBRS) to systematically facilitate daily routine nursing 
observations of psychiatric inpatient's mood and behavior. The 26 
items of the IBRS provide information pertaining to the large spectrum 
of patient behaviors, including actual behaviors and implied patient 
behaviors. Each IBRS item contains 1-2 key words and short descriptive 
phrases to be used as a rating guideline. For on-ward training of nurs­
ing staff observing patients, one month is generally required to obtain 
ratings in a standardized manner. Once training is completed, rating a 
patient is approximately a 5-minute endeavor. 
A preliminary assessment of the usefulness of the IBRS was achieved 
in the study by Carman and Wyatt (1979) on the psychotropic properties 
of calcitonin in psychotic agitation or mania. The researchers used 
the IBRS to perform ratings twice a day on 12 patients with primary 
psychotic disorders. Factor analysis of the IBRS led to three composite 
scores of the scale shown below; 
Composite scores of IBRS factor analysis 
Agitation Score 
disruptive irritability 
hyperactivity 
angry statements 
angry behavior 
repetitive behavior 
sexual preoccupation 
uncooperativeness 
hours in seclusion 
Depression Score 
depressed statements 
depressed behavior 
decreased activity 
social isolation 
Psychosis Score 
stated hallucinations 
hallucinatory behavior 
paranoid distrust 
loss of emotions 
disorganized speech 
form 
stated delusions 
bizarre behavior 
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The authors concluded single and serial administration of the hor­
mone, calcitonin, was associated with tranquilizing or depressant ef­
fects. Additionally, calcitonin decreased the frequency of bouts of 
psychotic agitation or mania, based on change scores recorded by the 
nursing staff using the IBRS. 
Although research utilizing the IBRS is limited, indications based 
on positive results using the scale, and the breadth of data obtained 
using the IBRS make it an important tool for eliciting behavioral data. 
The Brief Psychiatric Rating Scale (BPRS) (Overall and Gorham, 
1962) is used to empirically classify psychiatric patients. Its focus 
is primarily inpatient psychopathology and it is not designed to ren­
der fine distinctions among neurotic patients. Original development of 
the BPRS allowed psychiatrists to rate and record their impressions of 
patients in a manner consistent with their normal abstractions and way 
of conducting interviews. 
The standard procedure for obtaining reliability of BPRS scores in­
volves joint, in vivo, interviews of the patient by two clinicians. This 
is followed by independent ratings by each. Reliability is then assessed 
by inter-rater agreement. 
The BPRS was primarily developed as an efficient and quick evalua­
tion of patient change. It is used both for assessing change due to 
treatment with psychiatric patients, and is useful in developing a com­
prehensive description of some major symptom characteristics. Fourteen 
of the sixteen items in the BPRS were developed by a factor analysis of 
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the items from Lorr's (1953) Multidimensional Scale for Rating Psy­
chiatric Patients (MSRPP) and the Inpatient Multidimensional Psy­
chiatric Scale (IMPS; Lorr, 1962). 
The BPRS, a factor analyzed, efficient version of the MSRPP and the 
IMPS, is useful in classifying psychiatric patients. Behavioral case 
summaries are rated on information reported during the interview with 
the client. The BPRS provides a standard rating for each item on level 
of severity. Items are rated from 1-not present to 7-extremely severe. 
Cluster Analysis 
There has been increased interest in the empirical detection of 
types of individuals. Particularly, psychologists and psychiatrists 
manifest a renewed interest in establishing a more objective and reli­
able classification of psychiatric patients. The objective has been to 
identify the distinct patterns that occur repeatedly in nature in highly 
similar form. Such distinct homogeneous types should provide the basis 
for the most reliable segregation of patients for the purpose of apply­
ing empirical classification methods to psychiatric phenomena (Skinner, 
1981). 
During the past 20 years, the rapid development of quantitative 
procedures for "numerical taxonomy" (Sokal and Sneath, 1963) has 
stimulated various empirical approaches to define major behavioral dis­
orders . 
Cluster analysis is the generic name for taxonomic and classi-
ficatory multivariate procedures. Cluster analysis allows for "the 
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grouping of persons, stimuli, or concepts into mutually exclusive 
homogenous subgroups. The basis of grouping is the similarity among 
persons or things with respect to a sample of attributes from a spe­
cified domain" (Lorr, 1982). Thus, from a mixture representing several 
populations, a natural grouping can be identified. 
The application of cluster analytic techniques to psychiatric 
diagnosis implies that classical diagnostic methods are contaminated 
by the difficulty the clinician has of considering multiple variables 
in large populations simultaneously. Additionally, individual bias of 
the clinician might also affect the diagnostic method. 
Cluster analysis involves the use of any one of a large family of 
statistical procedures to create a set of discrete groups for the pur­
pose of developing a classification. Several reviews of clustering 
methods and their applications in psychology are available (Anderberg, 
1973, Everitt, 1974; Hartigan, 1975; Blashfield, 1976; Blashfield and 
Aldenderfer, 1978; Skinner and Blashfield, 1982). 
The large number of clustering methods fall into two families: 
1) hierarchical cluster analysis and 2) non-hierarchical clustering 
methods. Hierarchical methods focus on the relationships among clus­
ters. The most similar entities are grouped in a stepwise manner thus 
producing a hierarchical tree-like structure. 
Non-hierarchical clustering techniques attempt to group objects 
into clusters yielding greatest similarity. The method may begin with a 
predetermined classification and on the basis of similarity objects are 
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added to the clusters for optimal cluster homogeneity (Borgen and Weiss, 
1971; Blashfield and Aldenderfer, 1978). 
Borgen and Weiss (1971) outline several types of nonhierarchical 
clustering techniques including subjective methods, Q technique (or in­
verse factor analysis) and Tyron's method. Hierarchical methods include 
Ward's hierarchical grouping analysis, McQuitty's method and Johnson's' 
hierarchical method. However, over a dozen hierarchical agglomerative 
methods exist (Blashfield and Aldenderfer, 1978). 
With the explosion of interest in cluster analysis has come sub­
sequent specific clustering methods which have somewhat different pro­
perties. This accumulation of diverse methods, subsumed under the 
generic title of cluster analysis, has led to considerable confusion in 
reviewing the literature on cluster analysis. Blashfield (1980) posits 
5 propositions to be used when publishing studies using cluster analytic 
methods. These propositions include specifying the clustering method 
used, stating the choice of similarity method and computer program used, 
describing the procedure for determining the number of clusters, and 
providing evidence of the validity of the cluster analytic solution. 
This study will attempt to adhere to each of these propositions 
focusing on the final proposition by attempting to provide evidence 
establishing the validity of groups formed by clustering MMPI profiles 
and comparing those groups to behavioral data describing the individuals 
on whom the clusters were formed. 
18 
Cluster Analysis Applied to MMPI Profiles 
Research on classificatory usefulness of the MMPI has increased 
significantly with the inclusion of cluster analytic procedures (Lorr, 
1982). The principal objective of most of these studies has been to 
delineate homogeneous MMPI profile subgroups through multivariate 
clustering procedure. 
Berzins, Ross, English, and Haley (1974) describe their use of a 
multivariate correlational clustering procedure to identify homogeneous 
MMPI profile types of opiate addicts. The clustering technique used 
yielded two homogeneous types from the 1,500 opiate addicts subdivided 
initially into ten groups. Isolation of two different types of addicts 
resulted, which, according to Berzins, et al., indicates different types 
of treatment are necessary for the two groups. 
Unwed mothers' profiles were classified via Ward's (1963) cluster 
analytic method (Horn and Turner, 1976). Using MMPI profiles of three 
independent samples of unwed mothers, Horn and Turner demonstrated three 
replicable homogeneous subgroups of unwed mothers. The MMPI profiles 
of the three homogeneous subpopulations showed the groups to differ on 
11 of 12 MMPI scales. 
The majority of cluster analytic MMPI studies have focused on a 
particular diagnostic category or type of patient. Diversity among 
types of alcoholics has been uncovered by clustering MMPI profiles of 
this population. Goldstein and Linden (1969) arrived at four clusters 
of MMPI profiles of alcoholics. Seven subgroups of alcoholics were 
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found by Nerviano (1976), and the eight alcoholic types found by 
Skinner, Reed and Jackson (1976) were hoped to be generalizable to 
psychiatric patients in general. Warner (1977) clustered MMPI pro­
files to form 4 subgroups and additionally related the group membership 
to other variables related to personality type, to discern 4 types of 
alcoholics. 
Additional studies using cluster analysis to identify subpopulations 
based on MMPI profiles are scattered throughout the literature. Com­
plete linkage cluster analysis was used to identify subgroups of de­
pressive adolescents (Mezzich and Mezzich, 1979). Three subgroups of 
adolescent depressives were established. Borgen and Scott (Note 1) 
formed homogeneous subgroups of reformatory women by cluster analyzing 
item reponses of the subjects. Results yielded 21 groups. Blackburn 
(1975) used cluster analysis to group MMPI profiles of psychopathic 
individuals. He found four different personality types among individ­
uals diagnosed as anti-social personalities. 
Skinner and Jackson (1978) investigated the extent to which the 
MMPI profiles can be clustered into three basic psychopathological 
types (psychotic, neurotic, and sociopathic). MMPI profiles were 
evaluated by an empirical clustering technique which based clusters on 
3 derived modal profiles. Results indicated patients could readily be 
classified according to this typology. 
There has been a proliferation of cluster analysis techniques 
utilizing MMPI protocols, each attempting to derive more accurate repre-
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sentatlons of "true" typological structure. Research validating clus­
ters derived from particular populations and identified by the MMPI 
has been conducted. Various types of clustering techniques have been 
developed for forming subgroups. The use of item-responses on the MMPI 
to subgroup populations has been explored (Borgen and Scott, Note 1). 
This study will form subgroups of psychiatric inpatients by cluster 
analysis of MMPI items and scales, respectively. These subgroups will 
be validated by their differentiation on behavioral ratings derived 
from case histories. 
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METHODS 
Procedure for Validation of Clusters 
Subjects 
Case files of 174 (170 male, 4 female) psychiatric inpatients were 
randomly selected from the Veterans Administration Medical Center, 
Knoxville, Iowa. On admission to this neuropsychiatrie hospital, these 
patients had been routinely administered the Minnesota Multiphasic 
Personality Inventory (MMPI; Hathaway and McKinley, 1951). 
Case Summaries 
Assessment, observation, testing, and evaluation data collected for 
patients during their hospitalization were collected from the case 
files. An undergraduate research assistant supervised by Tom Bartsch, 
Ph.D., psychologist at the hospital, was responsible for the task of 
transcribing vital information found throughout the case files onto a 
case summary form. The systematic method of eliciting the vital in­
formation required to complete the case summary form required an enor­
mous amount of dedication and time from the research assistant for the 
reliable compilation of the case summaries. The case summary form 
was developed and standardized by T. Bartsch. Extensive training of 
the research assistant, and periodic checks for discrepencies and 
omissions in the case summaries led to confidence in the reliability 
of the method by which the information was gathered on the subjects. 
Additionally, seven demographic variables describing the subjects 
were consistently found in the case records. The seven demographic 
variables extracted from the records were : 
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1. Age - This refers to age at the time the MMPI was administered. 
2. Estimated IQ - Ascertained by a formula to convert Shipley-
Hartford (Sines and Simmons, 1959) conceptual IQ to WAIS 
(Wechsler, 1958) IQ. 
3. Trails A - Included in this V.A. setting as part of the 
Halstead Neuropsychological Battery (1947) is the Trail mak­
ing test, developed by Reitan (1958). This subtest measures 
timed ability to complete a written task. This test is sen­
sitive to detection of brain damage. 
4. Trails B - A more complicated version of Trails A. The 
Trails B is a combined measure of psychomotor speed and prob­
lem solving ability. This test is sensitive to detecting more 
subtle brain dysfunction. 
5. Shipley (Vocabulary) - A multiple choice vocabulary task which 
measures verbal ability. 
6. Shipley (Conceptual) - A task involving items in progression 
used to assess abstract reasoning. 
7. Shipley (C.Q.) - An overall quotient of intellectual func­
tioning. 
The case summaries were then rated to extract their information 
in a standardized way. For this purpose, the Behavior Rating Scale 
(BRS) was developed. 
Behavior Rating Scale 
The present study uses a rating scale developed to extract as 
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much behavioral information as possible from the case summaries of the 
subjects. The Behavior Rating Scale (BRS) was developed and revised 
through several editions, each time modified to meet rating problems as 
they arose. 
The BRS consists of two parts. Part A and Part B. Part A consists 
of 42 items and Part B consists of 16 items. The In-Patient Behavior 
Rating Scale (IBRS; Green et al., 1977) has been included directly on 
Part A as 26 of the 42 total items. The 16 items of Part B are taken 
directly from the Brief Psychiatric Rating Scale (BPRS) published by 
Overall and Gorham (1962) (see Appendix A). The author added rating 
scale items for Part A to include additional content in the case sum­
maries. For example, item #25-eating problems, and item #27-family 
interactions, are behavioral data typically found in the case summaries, 
but not covered by the IBRS or the BPRS. 
The BRS is developed so that raters decide, on the basis of in­
formation in the case summaries, which of four categories each of the 
behavioral items should be rated. The four categories are: 
1. Definitely not present 
2. Probably not present 
3. Probably present 
4. Definitely present 
The current research used a revised BPRS rating format. The present 
summaries did not accommodate the 7-point continuum of the BPRS rat­
ing. Therefore the BPRS, uniform with all items of the BRS, was rated 
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on the 4-point continuum listed above. Additionally, if a rater had 
no way of knowing whether an item applied to a patient — after the 
rater had made a forced choice of one of the aforementioned categories— 
the rater might also indicate No-Data available by checking the appro­
priate column. 
Patients were rated for the most extreme behavior observed during 
the hospitalization from which the current behaviors were reported. 
For example, if a patient had been physically assaultive at any time 
during the current hospitalization. Anger-behavioral, should have been 
checked definitely present on Part A and Hostility should have been 
checked definitely present on Part B. The justification for this ap­
proach is that episodic extremes of pathology are the most indicative 
information for grouping clients of like behavioral patterns. 
Raters' Training 
Three raters (2 undergraduate females and 1 graduate male) were 
trained to review the 5 page case summaries. This preparation was con­
ducted over an intensive training session. Feedback on difficulties 
with the ratings was addressed at this time. Each rater rated behaviors 
detected from the case summaries and completed a Behavior Rating Scale 
for each of the 174 subjects. Final ratings were averaged over the 
three raters. 
Pilot Reliability of the Behavior Rating Scale 
Preliminary tests of inter-rater reliability of the BRS were 
carried out. To accomplish this, case summaries of 10 psychiatric 
patients were randomly selected from the 174 case summaries provided. 
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Two raters rated each case independently and the data were analyzed to 
determine levels of agreement. Correlation of ratings by the two raters 
showed adequate item reliability (see Appendix B). Based on the re­
sults of this preliminary testing, the final version of the BRS retained 
all items. 
Reliability of Behavior Rating Scale 
The final version of the BRS was tested formally for reliability. 
Inter-rater reliabilities were calculated for each item using correla­
tions between each pair of raters. 
Validity of BRS 
The BRS is newly developed and tests of its validity are limited. 
However, inclusion of the IBRS (Green et al., 1977) and the BPRS 
(Overall and Gorham, 1962), two widely used behavioral rating scales, 
indicates at least partial validity of the scale. Limited use of the 
IBRS and the BPRS in studies involving the use of case files makes 
this study unique in the validation of these scales for their utility 
with case file data. Further research implications for using the BRS 
to elicit behavioral data from case files is indicated. 
Factor Analysis of Behavior Rating Scale Results 
The ratings of the 58 items of the BRS were factor analyzed. 
Item ratings were combined to form behavioral factors. These factors 
were later used to identify behaviors related to specific MMPI clusters 
of subjects. 
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Cluster Analysis 
Homogeneous groups of MMPI responses were formed by cluster 
analysis of the 174 subjects' MMPI item responses and 13 basic scales, 
respectively. The selection of the clustering technique in this case 
was Ward's (1963) hierarchical grouping method. This technique has 
been used successfully in Monte Carlo studies (Blashfield, 1976; 
1980; Milligan, 1981) and on clustering actual subjects (Borgen and 
Scott, Note 1; Borgen, 1983). 
Ward's (1963) method was applied to the first 399 MMPI items, 
using the abbreviated version administered in this setting. Typical 
use of Ward's method is with scale scores. This study utilized two 
kinds of data for grouping: 1) grouping from MMPI basic scale scores 
and 2) grouping directly from items. The second procedure makes use 
of an item-based technique of grouping subjects according to their 
response on the MMPI inventory. Subgroups are formed directly from 
the items as a means of ascertaining subgroups that occur naturally 
in the population. The natural subgroups should be identifiable by 
their clusters of similar item responses (Borgen and Scott, Note 1; 
Borgen, 1983), 
2 
To measure the MMPI profile similarity the d or Euclidean dis­
tance was used. This index is used for determining the distance be­
tween each pair of profiles. This allows for clusters of profiles to 
be formed on the basic elements of any profile; level, shape, and 
2 
scatter (Cronbach and Gleser, 1953). The d index is the standard 
index used in Ward's (1963) hierarchical method. 
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An advantage of Ward's (1963) method is the inclusion of an index 
of error at each step which aids in slection of an appropriate number 
of clusters (Borgen and Scott, Note 1). However, this index of error 
is not clearcut and interpretation of results still requires a degree 
of subjective judgment. Such a judgment was made, based on the index 
of error obtained by item clustering the 174 subjects' MMPI responses. 
Validation of Clusters Based on the Behavior Rating Scale 
It was the intent of the present study to validate clusters ob­
tained, using behavioral data. The clusters were treated as inde­
pendent variables, and the single items and factor scores from the be­
haviors as dependent variables. Discriminant function analysis was 
used to test the separation of the clusters on these behaviorally based 
dimensions. This provided information about which of the behavioral 
variables were most closely related to T-score based and/or item based 
group membership. 
The nature of this research involves a step by step procedure for 
analysis of the data. A summary of the design of the procedures and 
analysis follows: 
1. Compilation of behavioral data on case summary forms (Borgen 
and Bartsch, Note 2). 
2. Behavior Rating Scale scoring by 3 independent judges on each 
of 174 subjects. 
3. Assessment of item reliability of Behavior Rating Scale by 
correlation of ratings by pairs of raters. 
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4. Combining item ratings by averaging ratings by 3 judges. 
5. Factor analysis of Behavior Rating Scale results. 
6. Ward's (1963) hierarchical cluster analysis of MMPI items 
and T-scores for 174 subjects. 
7. Analyses of variance to evaluate differences among item based 
or T-score based clusters on BRS items, BRS factors, and demo­
graphic variables. 
8. Discriminant function analysis, validating clusters using be-
haviorally derived factors and behavioral items. 
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RESULTS 
The research questions of this study can be organized by looking 
successively at the BRS (Behavior Rating Scale), the MMPI, and the re­
lationship of the BRS to the MMPI. The results will be reported using 
this structure. The analyses of the data follow a step by step pro­
cedure: reliabilities of the behavioral ratings; factor analyses 
of the ratings; cluster analyses of the MMPI; followed by discriminant 
function analyses. This final analysis attempts to validate groups 
derived by cluster analysis, using behaviorally derived factors. 
Behavior Rating Scale 
Reliability 
The Behavior Rating Scale (BRS) was used to derive from case his­
tories 58 behaviors commonly observed among the V.A. in-patient popu­
lation. To assess inter-rater reliability of each BRS item, Pearson 
product moment correlations were calculated for each pair of raters. 
Table 1 shows significant and sizable pair wise reliabilities for 
the vast majority of items. Moreover, the level of agreement is gen­
erally equivalent for each pair of raters. 
After establishing inter-rater reliability, the rating score for 
each BRS item was averaged over the three raters. Table 2 shows the 
mean ratings and standard deviations for each BRS item. 
The 26 items from the In-patient Behavioral Rating Scale (IBRS; 
Green, Bigelow, O'Brien, Stahl, and Wyatt, 1977) have produced inter-
rater item reliabilities greater than .50 and on most items greater 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
30 
Pearson correlation for Inter-rater reliability of the 
Behavior Rating Scale (BRS) items 
Item Correlations 
Rater 1 & 2 Rater 1 & 3 Rater 2 & 3 
.6484 .4671 .4071 
p = .0001 P .0001 P .0001 
.5675 .7253 .4375 
p = .0001 P .0001 P .0001 
.5208 .5384 .5289 
p = .0001 P .0001 P .0001 
.4466 .3231 .1630 
p .0001 P .0001 P = .0001 
.5840 .5437 .5438 
p = .0001 P .0001 P = .0001 
.4280 .5021 .4438 
p = .0001 P = .0001 P = .0001 
.6903 .6658 .6964 
p = .0001 P = .0001 P = .0001 
.5460 .7673 .5278 
p = .0001 P .0001 P = .0001 
.6837 .7970 .6527 
p = .0001 P .0001 P = .0001 
.7149 .4713 .5482 
p .0001 P .0001 P = .0001 
.5448 .4867 .6081 
p .0001 P .0001 P = .0001 
.4706 .4286 .2850 
p .0001 P .0001 P = .0001 
.8364 .6750 .6791 
p = .0001 P .0001 }P = .0001 
.8786 .8382 .8331 
p = .0001 P .0001 P .0001 
.8350 .7947 .7893 
p = .0001 P .0001 P .0001 
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Table 1. Continued 
Item Correlations 
BRS Item Rater 1 & 2 Rater 1 & 3 Rater 2 & 3 
16 .5303 .4169 .5534 
P .0001 P = .0001 P = .0001 
17 .3538 .5302 .3102 
P .0001 P .0001 P = .0001 
18 .6187 .5561 .5238 
P .0001 P .0001 P .0001 
19 .5907 .7251 .4539 
P .0001 P = .0001 P .0001 
20 .3901 .4463 .5421 
P 
= 
.0001 P = .0001 P = .0001 
21 .7644 .6963 .7247 
P 
= 
.0001 P = .0001 P = .0001 
22 .4932 .3577 .3258 
P 
= 
.0001 P = .0001 P = .0001 
23 .4188 .4321 .4507 
P 
= 
.0001 P = .0001 P .0001 
24 .3161 .3752 .1614 
P 
= 
.0001 P = .0001 P .0001 
25 .6608 .6553" .5249 
P 
= 
.0001 P = .0001 P .0001 
26 .7017 .6752 .6222 
P 
= 
.0001 P = .0001 P = .0001 
27 .4846 .4544 .4096 
P 
= 
.0001 P = .0001 P = .0001 
28 .6464 .5554 .5313 
P 
= 
.0001 P = .0001 P = .0001 
29 .5383 .5097 .4625 
P 
= 
.0001 P = .0001 P = .0001 
30 .5594 .5393 .4014 
P 
= 
.0001 P = .0001 P = .0001 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
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Continued 
Item Correlations 
Rater 1 & 2 Rater 1 & 3 Rater 2 & 3 
.8428 .6599 .6449 
p .0001 P = .0001 P = .0001 
.6976 .5952 .5401 
p = .0001 P = .0001 P .0001 
.7358 .6959 .7145 
p = .0001 P = .0001 P .0001 
.6636 .5905 .5396 
p = .0001 P = .0001 P .0001 
.2279 .2498 .1657 
p .0001 P .0001 P = .0001 
.6640 .5494 .4774 
p = .0001 P .0001 P = .0001 
.5513 .7414 .5552 
p = .0001 P = .0001 P = .0001 
.6809 .5894 .5613 
p = .0001 P = .0001 P = .0001 
.4253 .5669 .2350 
p = .0001 P = .0001 P = .001 
.3135 .4463 .3901 
p = .0001 P = .0001 P = .0001 
.0100 .1153 -.1344 
p = .448 P = .065 P = .039 
.6590 .5591 .5078 
p = .023 P = .0001 P = .0001 
.5017 .5248 .4313 
p = .0001 P = .0001 P .0001 
.3744 .1811 .1512 
p .0001 P = .008 P = .023 
.2547 .0316 .1916 
p .0001 P = .339 P = .006 
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Table 1. Continued 
Item Correlations 
BRS Item Rater 1 & 2 Rater 1 & 3 Rater 2 & 3 
46 .5894 .4677 .3868 
P 
= 
.0001 P = .0001 P = .0001 
47 .5757 .5600 .6324 
P 
= 
.ooni P = .0001 P .0001 
48 .1480 .3107 .0949 
P .026 P = .0001 P = .107 
49 .0800 .4709 .1393 
P 
= 
.147 P = .0001 P = .033 
50 .5068 .6453 .4032 
P 
= 
.0001 = .0001 P .0001 
51 .6137 .5376 .4548 
P 
= 
.0001 P = .0001 P = .0001 
52 . 6660 .6111 .6001 
P 
= 
.0001 P = .0001 P .0001 
53 .6352 .6099 .4465 
P .0001 P = .0001 P .0001 
54 .5554 .7573 .4874 
P .0001 P .0001 P = .0001 
55 .6292 .4534 .4766 
P .0001 P .0001 P .0001 
56 .2937 .3766 .3631 
P 
= 
.0001 P .0001 P = .0001 
57 .5712 .5635 .5298 
P .0001 P .0001 P .0001 
58 .4839 .6292 .2992 
P 
= 
.0001 P .0001 P = .0001 
Table 2. Mean ratings for the 58 items of the Behavior Rating Scale (BRS) 
BRS Item 
Statistic 1 2 3 4 5 6 7 8 9 10 
Mean 2.43 2.31 1.32 2.26 1.78 1.93 1.90 1.67 2.55 1.40 
S.D. 1.11 1.17 .687 .917 1.04 1.03 1.18 1.03 1.31 .784 
ÏÎ " ~ Î2~ 13" "Î4 15 16 17 18" "19 " "2Ô 
Mean 1.82 1.58 2.23 2.73 1.84 3.46 2.31 2.52 1.74 2.52 
S.D. .986 .795 1.29 1.27 1.06 .898 .822 1.12 1.00 1.07 
2Î " "22 " 23 "" 24 25" " 26"" 27" 28 29 30 
Mean 1.55 1.44 1.79 2.05 1.4C 2.20 2.55 1.63 2.20 1.54 
S.D. .991 .696 .963 .851 .913 1.26 1.04 .935 1.07 .893 
~ 3Ï 32 ~ 33 ""34 35 " "36 37 ""38 "" 39 40 
Mean 1.99 2.13 2.09 2.39 2.74 2.64 1.40 1.42 1.17 1.94 
S.D. 1.18 1.14 1.23 1.19 .796 1.17 .814 .833 .502 .969 
4Ï "42 43 "44 "" 45 " 46 47" "48" 49 ""50 
Mean 2.32 2.17 2.22 2.59 1.72 2.36 1.41 2.39 1.40 1.47 
S.D. .560 1.16 1.07 .874 .735 1.09 .809 .808 6^61__ .863_ 
___ 
" 52" " ""53 54" " 55"" "56" " 57 "" 58 " 
Mean 2.65 2.37 2.20 1.90 1.58 1.83 2.43 2.32 
S.D. 1.14 1.20 1.16 1.16 .881 .885 1.11 1.08 
Note. Statistics are based on 174 subjects. 
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than .80. For this study the reliability of the 26 IBRS item was be­
tween .11 and .87 for each pair of raters. The median reliability scores 
for the raters were .55 for raters 1 and 2, .54 for raters 1 and 3, and 
.47 for raters 2 and 3. 
In comparison with results of earilier research using the Brief 
Psychiatric Rating Scale (BPRS, Overall and Gorham, 1962), results of 
this study produced item reliabilities of between .13 and .67. Reported 
BPRS item inter-rater reliabilities were .56-.87, the median being .75 
(Hedlund and Vieweg, 1980). 
Factor Analysis 
A varimax rotated factor analysis of the 58 items of the BRS was 
conducted using the Kaiser criterion, 18 factors were selected for rota­
tion; the factor loadings are presented in Table 3. The salient load­
ings for each factor are reported in Table 4. The factors represent 
groupings of behaviors within this pyschiatric population. 
The results of the factor analysis of this study are consistent 
with those reported for the 16-item Brief Psychiatric Rating Scale 
(Hedlund and Vieweg, 1980). They report four primary factors have 
been accepted based on 25 different analyses. The four factors are 
1) Thinking Disorder; 2) Withdrawal-Retardation; 3) Anxious Depression; 
and 4) Hostile-Suspiciousness. Those factors are paralleled in this 
study where the factor analysis of the 58 items yielded the first four 
factors of 1) Hostile; 2) Hallucinatory; 3) Depressed; and 4) Withdrawn. 
The salient loadings from the BPRS items are in general agreement with 
published data (Hedlund and Vieweg, 1980). 
Table 3. Varimax rotated loadings for factor analysis of the Behavior 
Rating Scale (BRS) 
Factors 
BRS Item 123456789 
Green 
1 -.04 . 06 -.03 -.00 .01 .04 .02 -.03 .93 
2 -.08 .08 .10 .84 .07 -.00 -.05 .02 .04 
3 -.01 .04 -.02 -.17 .07 .18 .80 -.00 .02 
4 .00 .04 .13 .05 .16 .03 .07 .68 -.01 
5 .70 -.02 -.07 -.04 .07 .26 .08 .10 -.19 
6 -.07 -.06 .77 .04 -.01 .01 -.07 .23 .05 
7 -.01 .92 -.03 .12 .15 -.06 .00 .03 .03 
8 -.05 .92 -.00 .00 .17 -.00 .03 .02 .02 
9 .03 .41 -.12 .04 . 66 .02 .31 .02 .10 
10 .07 .01 -.15 -.00 -.04 .12 .73 .03 .04 
11 .10 .09 -.14 .09 .02 -.03 .51 .18 -.01 
12 -.04 .00 -.25 -.06 .01 -.08 .40 -.05 .35 
13 .06 .08 .70 .07 .02 -.07 -.00 .02 -.11 
14 .01 -.07 .14 -.15 .02 .01 -.16 .06 .10 
15 .10 .16 .12 .05 .09 .06 .06 -.14 -.07 
16 -.07 .04 -.01 .01 .06 .04 .03 -.00 -.12 
17 -.06 .09 -.11 -.17 .07 .23 -.02 .00 .06 
18 .02 .01 -.03 .13 -.00 -.03 .00 .25 -.05 
19 -.02 -.01 .11 -.06 -.09 -.14 -.11 -.09 .00 
20 -.04 .07 -.12 .61 -.01 -.02 -.14 .21 -.06 
21 -.13 -.09 -.17 .26 -.05 .17 .16 -.12 .28 
22 .40 -.07 -.11 .11 -.02 .57 .14 .08 -.03 
23 .10 -.00 -.04 .04 .07 .86 .13 -.04 .07 
24 .33 -.03 -.07 -.11 -.05 .53 .10 .06 -.13 
25 -.11 .03 .15 .04 -.01 .14 .08 .01 -.09 
2 
I 
89 
83 
75 
66 
69 
69 
90 
90 
79 
63 
71 
61 
62 
77 
75 
66 
57 
64 
58 
56 
50 
72 
87 
68 
54 
37 
11 12 13 14 15 16 17 18 
.11 -.00 .03 .00 -.03 .01 -.00 -.04 
.10 -.04 .09 .11 -.06 -.08 .09 .02 
-. 06 -.04 -.00 .00 -.02 -.13 -.02 .00 
.30 .14 -.01 .06 .01 .00 -.10 -.04 
.12 -.02 .04 -.05 .09 .15 .01 .00 
-.02 .11 -.00 .00 .04 -.02 .00 .03 
1 O
 
.04 -.04 .07 .01 -.03 -.01 .00 
-.02 .05 .06 .03 .05 .02 .02 -.03 
-.11 -.00 .05 .01 .02 -.07 .13 -.07 
-.01 -.11 .02 -.12 .00 .05 .00 -.10 
.02 .04 .17 .43 .00 .13 -.08 -.01 
.03 -.13 .04 .00 -.11 .33 -.08 -.00 
.03 .20 -.13 .01 .03 .03 .09 -.10 
-.00 .06 -.09 .04 .23 .17 .09 .73 
1 o
 
o
 
.03 -.03 .10 .75 -.08 -.10 .22 
o
 R -.28 .17 .11 .00 .18 .67 .10 
-.06 -.08 .11 .61 .10 -.02 .09 -.18 
1 O
 
-.06 .02 -.18 .67 .01 .18 -.09 
-.01 .08 -.10 .00 -.02 .69 .03 .00 
-.12 .04 .03 -.09 .20 -.02 -.13 .01 
-.21 .11 -.12 .06 -.10 .30 .19 -.01 
.11 .05 .01 -.25 .04 .19 -.04 .20 
-.03 -.03 .04 .16 -.04 -.15 -.09 -.03 
.30 .11 -.08 -.06 .02 .24 .22 -.04 
.09 -.13 .20 .13 -.11 .18 -.55 .00 
Table 3. Continued 
Factors 
BRS Item 1 2 3 4 5 6 7 8 9 
26 .05 .02 .14 .15 -.05 -.03 -.06 .08 -.00 
27 .32 -.12 .07 -.06 .11 -.13 -.21 .15 -.24 
28 -.07 1 o
 
.05 .23 -.03 .07 -.06 -.01 .00 
29 -.03 -.07 .00 .03 .00 .01 -.05 .08 .09 
30 -.00 .00 .05 .37 -.15 .02 .01 .01 -.02 
31 -.32 -.17 .01 -.02 .22 -.09 -.03 .12 -.00 
32 .90 -.02 -.02 -.06 .09 .19 .02 -.05 .01 
33 .81 .02 -.07 -.02 .03 -.04 1 o
 
-.05 .03 
34 .89 .02 -.09 -.07 .02 .01 .07 -.09 -.00 
35 -.05 .02 .28 .00 .02 -.04 .03 .82 -.02 
36 -.16 -.05 .82 .05 -.11 -.11 -.09 .24 -.02 
37 .03 .04 .08 .00 .21 .12 -.01 .07 .24 
38 .03 .01 .15 .02 .00 -.00 -.05 .10 -.01 
39 -.04 .00 -.11 
o
 
0
 1 .10 -.05 .05 .07 .04 
40 .19 .23 -.26 .15 .14 .21 .16 .03 .19 
41 .03 .20 -.17 .09 .00 .27 .14 .03 .25 
42 .08 .19 -.02 .09 .90 .06 -.04 .04 -.02 
BPRS 
43 -.03 -.09 -.01 .03 .00 .02 -.05 .11 .10 
44 -.14 .04 .27 -.02 -.00 .16 -.06 .85 -.05 
45 1 o
 
.02 .06 .72 .09 .11 -.01 -.14 -.01 
46 -.03 .06 -.01 .00 .04 .04 .01 -.05 .94 
47 .03 1 o
 
.20 -.00 
CO o
 r .00 
o
 r .09 1 o
 
48 .13 -.03 1 o
 
N
) 
.17 .00 .00 .42 .43 -.16 
49 .14 .11 -.07 .21 -.04 .08 .05 -.15 .07 
50 .15 .28 .06 -.14 .21 .11 .55 -.08 .00 
10 11 12 13 14 15 16 17 18 
.12 .16 .05 -.01 .74 -.14 -.02 -.04 .09 .69 
.03 -.11 .09 -.11 -.05 .12 .08 -.37 -.13 .54 
.87 .01 .05 -.04 .07 .06 -.03 -.08 -.00 .87 
.00 .93 .03 -.02 .04 -.03 -.02 -.01 .03 .91 
-.13 -.02 -.07 .61 -.09 .02 -.02 -.05 -.23 .63 
.00 -.12 -.08 .32 .12 -.10 .37 -.16 .12 .55 
-.08 .01 .00 -.00 .05 .04 -.02 -.00 .00 .88 
-.03 -.09 .04 .06 .05 -.03 -.08 -.06 .00 .71 
-.02 -.04 .02 -.03 
-.oa -.05 -.03 -.00 .03 .84 
-.04 -.00 .00 .01 .05 .05 -.06 .01 -.05 .78 
.11 -.01 .04 -.05 .02 .01 .03 -.16 .07 .86 
-.20 -.09 .08 .03 .20 .14 .34 -.04 -.56 .70 
.02 .03 .94 .00 .02 -.00 .05 -.03 .02 .94 
.12 .08 .17 .74 .04 .08 -.08 .19 .04 .69 
-.11 -.17 -.04 .41 .14 -.15 -.01 -.18 .08 .62 
.04 .03 -.15 .09 -.11 -.28 .24 .00 .01 .44 
-.01 .08 .00 .00 -.00 .03 .02 -.03 -.02 .89 
.03 .93 .02 -.00 .05 -.04 -.02 -.05 .00 .92 
-.01 .09 .09 -.03 .01 -.03 -.05 .01 .10 .86 
.00 .07 .07 .17 -.08 .16 .11 -.07 -.15 .69 
-.00 -.05 -.05 .05 .01 -.05 .00 .01 .01 .92 
.02 .92 .92 .02 -.01 -.00 .03 -.06 .00 .92 
-.33 -.01 -.01 .02 .35 .18 .16 .00 .07 .75 
-.12 -.09 -.09 .76 .09 -.09 -.01 -.07 -.05 .77 
-.01 06 .04 .12 -.00 .14 -.23 .17 -.02 .62 
Table 3. Continued 
Factors 
BRS Item 1 2 3 4 5 6 7 8 9 
51 -.17 -.04 .05 .05 -.12 -.07 -.09 .19 -.04 
52 .93 -.03 1 o
 
w
 
-.02 .03 .09 .06 -.05 -.00 
53 .08 .17 -.06 .02 .92 .03 -.00 .05 -.00 
54 
O
 r .92 .01 .05 .17 1 b
 
o
 
.06 .01 .04 
55 —. 08 1 o
 
w
 
.08 .16 1 o
 
.09 -.09 -.03 .01 
56 .14 -.00 -.06 .06 .09 .86 .11 1 o
 
.11 
57 .15 .52 -.12 .08 .53 .08 .27 .08 .15 
58 -.04 .06 .17 .81 .05 .03 -.04 .01 .04 
Common 
Variance 4.5 3.4 3.2 2.9 2.8 2.6 2.6 2.6 2.4 
Percent ^  
Variance 10.2% 7.7% 7.3% 6.6% 6.3%. 5.9% 5.9% 5.9% 5.4% 
C^ontribution of factor to common variance. 
Percent common variance explained by each factor. 
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10 11 12 13 14 15 16 17 18 h' 
.12 .04 .04 .01 .00 .00 .06 -.18 .08 .84 
-.08 -.02 -.00 .04 .00 .06 -.06 .05 -.03 .92 
-.04 .03 -.01 -.06 .01 .04 -.05 -.00 -.00 .90 
CM O
 
\ 
-.06 -.03 .05 .01 .05 -.01 -.00 -.04 .92 
.90 .01 .01 -.02 .05 .05 1 o
 
o
 
-.06 -.04 .90 
.10 -.03 -.01 .03 .08 .03 -.16 .00 .07 .86 
-.08 -.17 -.04 .22 -.04 -.03 -.04 .07 .01 .82 
.22 .14 -.03 .10 .11 -.08 -.05 .08 -.00 .82 
2.3 2.3 2.1 2.1 1.6 1.5 1,5 1.4 1.2 
5.2% 5.2% 4.7% 4.7% 3.6% 3.4% 3.4% 3.1% 2.7% 
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Table 4. Salient factor loadings on the Behavior Rating Scale (BRS) 
BRS Items 
Factor 
Item 
Description Factor 
No. Loading 
1; Hostile 5 Anger (S)^  .705 
22 Appearance .405 
32 Hostility , .900 
34 Abusive (B) .817 
35 Anger (B) .898 
52 Hostility .937 
2 ; Hallucinatory 7 Hallucinations (S) .922 
8 Hallucinations (B) .924 
9 Delusions (S) .414 
54 Hallucinatory (B) .929 
57 Unusual thoughts .528 
3: Depressed 6 Depression (S) .774 
13 Intropunitiveness .702 
36 Depression (B) .822 
, 51 Depressive .822 
4: Withdrawn 2 • Loss of emotions .840 
20 Social isolation .616 
45 Emotional withdrawal .723 
58 Blunted affect .816 
5 : Paranoid 9 Delusions (S) . 668 
42 Paranoid .905 
53 Suspiciousness .921 
57 Unusual thoughts .530 
6: Uncooperative 22 Social incompetence .577 
23 Uncooperativeness .868 
24 Disruptive irritability .532 
56 Uncooperativeness .861 
7 : Hyperactive 3 Euphoria .806 
10 Flight of ideas .733 
11 Hyperactivity .510 
12 Disorganized speech .400 
48 Tension .426 
50 Grandiosity .551 
Note. Items 1-42 include the 26 items of the IBRS (Green et al., 
1977). Items 43-58 are from the BPRS (Overall and Gorham, 
1962). 
S = statements. 
B = behaviors. 
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Table 4. Continued 
BRS Items 
Item 
Description Factor Factor 
No. Loading 
8: Anxious 4 Anxiety (S) .688 
35 Anxiety (B) .842 
44 Anxiety .852 
48 Tension .430 
9: Disoriented 1 Confusion .930 
46 Disorganization .945 
10: Lethargic 28 Decreased activity .876 
55 Motor retardation .909 
11: Somatic 29 Somatic concerns .938 
43 Somatic concerns .934 
12: Guilty 38 Guilt feelings .947 
47 Guilt feeling .924 
13: Bizzare 30 Non-verbal .612 
Acting-Out 39 Repetitive behavior .741 
40 Bizzare behavior .415 
49 Mannerisms .767 
14: Chemically 11 Hyperactivity .435 
Induced 17 Current drug .610 
Activity 26 Unusual sleep .741 
15: Unspecified 15 Drug abuse .758 
18 Sporadic employment .672 
16: Unspecified 19 Education - less than 12 .699 
years 
17: Unspecified 16 Prior hospitalization .674 
25 Eating problems .555 
18: Unpsecified 14 Alcohol abuse .734 
37 Sexual preoccupation .568 
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Table 5. MMPI basic scales 
Scale Designation Content 
L Validity Scale - Lie 
F Validity Scale - Infrequency 
K Validity Scale - Defensiveness 
1 Hypochondraisis 
2 Depression 
3 Hysteria 
4 Psychopathic Deviate 
5 Masculinity/Femininity 
6 Paranoia 
7 Psychasthenia 
8 Schizophrenia 
9 Hypomania 
0 Social Introversion 
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Three composite scores of the In-Patient Behavioral Rating Scale 
(IBRS) were derived in a previous study (Carman and Wyatt, 1979). 
Agitation, depression, and psychosis scores were derived by subsuming 
the 26 items of the IBRS under one of those three categories. However, 
no factor analysis of the IBRS has been reported. Green ,et al., (1977) 
recommend factor analysis be conducted to ascertain how the items 
might be most effectively grouped for future use. The factor results 
including the 26 IBRS items are shown in Table 4. A comparison of the 
reported composite scores and the first three factors found in this 
study indicate a match in results. The first three factors found were 
1) Hostile, 2) Hallucinatory, and 3) Depressed. These parallel the 
agitation, depression and psychosis composite scores. 
Cluster Analysis 
The 174 MMPI protocols were cluster analyzed using Ward's hierarchi­
cal grouping analysis with both a) item responses to the MMPI and b) the 
T-scores of the 13 clinical scales of the MMPI. This permitted compari­
son of clustering with both types of data. Most cluster analyses on 
the MMPI have used scale scores to form clusters. An innovative ap­
proach to detecting natural subgroups within a population is to group 
according to item responses on the MMPI. Item based cluster analysis 
assumes that subpopulations will have similar item responses on the 
MMPI. Grouping by item response may detect subtle differences among 
the subgroups. Cluster analysis using item responses and scale scores 
allows for comparison of the two techniques. 
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Changes in the within-group error term were graphed to determine 
the number of groups for the solution. Figure 1 shows this for the 
clustering based on item responses, and Figure 2 for the T-scores. 
For both kinds of data the error curves show a mild jump after 11 
groups, but a sharper jump after nine groups. Therefore, the choice 
was made to examine all cluster results at the nine group level. 
The mean MMPI clinical profiles of each of the 18 groups can be 
seen in Figures 3-20. Brief paragraphs describing behaviors and 
thought patterns applicable to each of the 18 groups in psychiatric 
settings follow. The descriptors are based on common profile inter­
pretations by Lachar (1974), Gilberstadt (1975) and the author's 
clinical experience. 
Figures 3 (Cluster 1; Items) and 12 (Cluster 1; T-Scores), 9-4 
Normal range; T _< 70. These persons have profiles within the 
normal range and thus are not interpreted in terms of psycho-
pathology. 
Figure 4 (Cluster 2: Items), 8-7-2 Invalid validity scales. Persons 
with this profile are typically described as tense, anxious, 
ruminating and confused. They are withdrawn and isolated. These 
people are usually depressed and are characterized by excessive 
introspection. 
Figure 5 (Cluster 3: Items), 8-7-6 Invalid validity scales. This 
profile usually reflects inner turmoil. These people may experi­
ence feelings of inadequacy, inferiority and insecurity. They 
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Figure 1. Increase in error with Ward's hierarchical cluster analysis 
of MMPI item responses 
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are introspective and obsessive in ruminations and ideation. 
There may be a paranoid and/or a schizophrenic thought pattern. 
Figures 6 (Cluster 4: Items) and 14 (Cluster 3: T-scores), 4-2-8/4-8-2 
Profiles within normal range. However, individuals with spikes 
of >70 on these scales are frequently alcohol abusers. 
Figures 7 (Cluster 5; Items) and 16 (Cluster 5; T-scores), 2-8-7 
Invalid validity scales. Person with this profile are often ex­
periencing depression. There is a feeling of worthlessness 
which may result in withdrawal and avoidance of interpersonal re­
lationships. Seem to fear loss of control. 
Figures 8 (Cluster 6; Items) and 18 (Cluster 7: T-scores), 8-4-6 
Invalid validity scales. Usually characterized by non-conforming, 
rebellious and unpredictable behaviors, and appear schizophrenic. 
Quite antisocial in their behaviors, they may also show psychotic 
features. May have frequent problems with the law. 
Figures 9 (Cluster 7; Items) and 20 (Cluster 9; T-scores), 8-2-7 
Persons with this profile have confused and hostile thinking. 
They tend to be irritable, tense, and restless. Usually exhibit 
psychotic - actual schizophrenic - behaviors including auditory 
and/or visual hallucinations. May isolate themselves and be with­
drawn and depressed. 
Figures 10 (Cluster 8: Items) and 15 (Cluster 4: T-scores), 8-7-6/8-6-7 
(with 2-4 peaks) same as for Figure 5 with added dimensions of depres­
sion and much antisocial behavior. Tend to have a high energy 
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level which may contribute to acting out behaviors. 
Figures 11 (Cluster 9; Items) and 13 (Cluster 2; T-scores), 8-6-2-1 
This profile suggests schizophrenic thinking of a paranoid and 
disordered nature. Tend to have thinking disturbances and be shy 
and withdrawn. Behavior is unpredictable and they may be phys­
ically assaultive. 
Figure 17 (Cluster 6; T-scores), 2-7-0 Usually chronically anxious and 
ambitious people. Have significant depression and question worthi­
ness. May have suicidal ideation and be guilt ridden. They are 
socially withdrawn. 
Figure 19 (Cluster 8; T-scores), 2-4-8 Depressed and egocentric, these 
people are dependent and immature. Usually psychopathic and may 
try to change acting out behaviors but are usually unsuccessful. 
Relationship of Behavior Rating Scale to MMPI Clusters 
The next important step was to explore validation of the clusters 
and the nature of the cluster differences. The procedure for examin­
ing the difference between clustering using MMPI items and scale scores 
was to relate the clusters to the behavioral data. Additionally, fac­
tor scores based on behaviors from case records of the 174 subjects 
were used to validate the clusters. The cluster differences were ex­
plored in terms of group descriptive behaviors. 
Two methods were utilized for determining such differences: uni­
variate analyses (one-way ANOVAs) and discriminant function analysis. 
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Figure 3. Mean MMPI profile for cluster 1; item based 
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Cluster 3 
Item Based 
n=8 
Figure 5. Mean MMPI profile for cluster 3: item based 
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Cluster 9 
Item Based 
n=12 
Figure 11. Mean MMPI profile for cluster 9: item based 
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Figure 12. Mean MMPI profile for cluster 1: T-score based 
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Cluster 2 
T Score Based 
n=19 
Figure 13. Mean MMPI profile for cluster 2: T-score based 
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Cluster 4 
T Score Based 
n=17 
Figure 15. Mean MMPI profile for cluster 4: T-score based 
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Figure 17. Mean MMPI profile for cluster 6: T-score based 
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Cluster 7 
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Figure 18. Mean MMPI profile for cluster 7: T-score based 
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Figure 20. Mean MMPI profile for cluster 9: T-score based 
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Behavioral Validation of MMPI Clusters 
Univariate analysis 
Using the 9-cluster level as the independent variable, and the be­
haviors as the dependent variables, univariate analyses of variance 
were done for the clusters formed from item reponses and from the T-
scores on the MMPI. Additionally, seven demographic variables were 
examined with similar one-way ANOVAs. Results can be seen in Tables 
6 through 11. 
The univariate F-tests were used to demonstrate the significance 
of differences between the groups. Tables 6 and 7 indicate both item-
based and T-score based clusters are highly differentiated (p < .001) 
on all of the 13 basic scales of the MMPI. Table 7, in particular, 
should be interpreted with caution because these ANOVA variables are 
the same variables used in clustering. 
Tables 8 and 9 show the results of ANOVAs with the BRS items as 
dependent variables and the 9 cluster groups as independent variables. 
There were significant differences among both the item based and T-
score based clusters for the following items: 
4 - Anxiety 
6 - Depression 
13 - Anxious Intropunitiveness 
22 - Social Incompetence 
29 - Somatic Concerns 
36 - Depression (Behavioral) 
39 - Repetitive Behavior 
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Table 6. Univariate analyses of variance: 
and the 13 MMPI scales 
nine item based clusters 
Basic Scales F 
L 14.0 
F 56 
K 41.9 
1 11.1 
2 15.4 
3 10.6 
4 9.34 
5 3.67 
6 28.2 
7 26.7 
8 52.4 
9 18.2 
0 20.2 
Note. All 2 values significant at .0001 level. 
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Table 7. Univariate analyses of variance: nine T-score based clusters 
and the 13 MMPI scales 
Basic Scales F 
L 7.71 
F 75.2 
K 22.4 
1 20.2 
2 37.9 
3 18.5 
4 23.2 
5 4.76 
6 35.5 
7 68.5 
8 108.46 
9 17.2 
0 29.3 
Note. All F values significant at .0001 level. 
Table 8. Univariate analyses of variance: nine item based clusters and 58 BRS items 
BRS Item 
Statistic 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
F .702 1.23 .972 3.26 1.44 2.31 .482 1.01 .840 1.54 .624 2.22 2.00 1.78 1.14 .454 
P .689 .282 .459 .001 .179 .022 .867 .427 .568 .143 .756 .027 .048 .084 .333 .886 
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 
F 1.59 .546 1.16 .888 .865 2.54 1.62 2.12 .704 .321 .425 .910 2.30 .955 .434 3.27 
P .130 .820 .325 .527 .546 .012 .122 .035 .687 .956 .904 .509 .022 .473 .899 .001 
33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 
F 2.10 2.03 .682 2.22 1.57 1.58 2.29 1.18 1.93 .682 1.92 1.57 2.74 1.09 1.41 .796 
E .038 .045 .706 .027 .134 .134 .023 .057 .057 .706 .059 .134 .007 .371 .195 . 606 
49 50 51 52 53 54 55 56 57 .58 
F 2.81 1.95 2.35 2.16 .885 .787 1.03 2.11 .901 1.23 
P .005 .055 .019 .032 .529 .613 .415 .036 .516 .283 
Table 9. Univariate analyses of variance: nine T-score based clusters and 58 BRS items 
BRS Item 
Statistic 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
F .690 1.59 .797 2.27 2.83 2.74 .602 1.51 .722 .932 1.31 1.33 2.34 1.42 1.57 .542 
P .699 .129 .605 .024 .005 .007 .774 .155 .671 .491 .240 .228 .020 .190 .134 .823 
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 
F 1.00 1.76 1.07 .456 .867 2.15 .857 1.65 1.27 1.01 2.83 .758 2.01 .959 .404 1.54 
P .430 .086 .380 .885 .545 .033 .553 .112 .259 .423 .005 .640 .047 .469 .917 .144 
33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 
F 1.02 1.48 2.92 3.43 .602 .546 1.79 2.13 2.09 1.13 2.04 2.75 2.27 .648 .670 1.12 
P .417 .166 .004 .001 .774 .819 .080 .035 .038 .345 .044 .006 .024 .735 .717 .349 
49 50 51 52 53 54 55 56 57 58 
F 1.49 1.54 2.99 1.65 1.13 1.17 .572 1.17 1.35 1.79 
£ .161 .145 .003 .114 .343 .315 .799 .316 .219 .081 
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Table 10. Univariate analyses of nine item based clusters and seven 
demographic variables 
Demographic Variable n F P X 
Age 161 1.04 .41 40. 5 
IQ (Estimated) 121 .58 .79 101. 8 
Trails A 112 1.05 .40 56. 1 
Trails B 110 1.95 .05* 125. 1 
Shipley (CQ) 110 . 66 .72 84. 0 
Shipley (Voc) 117 1.00 .43 32. 6 
Shipley (Con) 116 .76 .63 27. 5 
^Significant at the .05 level. 
Table 11. Univariate analyses of nine T-score based clusters and 
seven demographic variables 
Demographic Variable n F P X 
Age 161 1.76 .08 40. 5 
IQ (Estimated) 121 .59 .78 101. 8 
Trails A 112 .98 .45 56. 1 
Trails B 110 2.08 .04* 125. 1 
Shipley (CQ) 110 1.10 .36 84. 0 
Shipley (Voc) 117 .92 .50 32. 6 
Shipley (Con) 116 .58 .78 27. 5 
^Significant at the .05 level. 
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40 - Bizarre Behavior 
41 - Mental Illness Global 
43 - Somatic Concerns 
45 - Emotional Withdrawal 
51 - Depressive Mood 
Comparison of the item-based and T-score based clusters on the 
seven demographic variables (Tables 10 and 11) shows significant dif­
ferences on the Trails B (p < .05). The differentiation on Trails B 
is slightly greater for T-score based clusters. Examining the vari­
ables at the .10 level,the age variable is also significant for the T-
score based clusters. 
Next, the results from the factor analysis of the 58 BRS items 
were used in a univariate analysis to differentiate the cluster groups 
(Tables 12). The item-based clusters were separated on factors 1 
(Hostile), 11 (Somatic), 13 (Bizarre acting out), and 18 (Unspecified). 
Factors 3 (Depressed), 8 (Anxious), 11 (Somatic), and 16 (Unspecified) 
differentiated the T-score based clusters. 
Discriminant Function Analysis 
In addition to the one-way ANOVAs, cluster multivariate differ­
ences were examined using discriminant function analysis. Discriminant 
separation of the 9 clusters (either item or T-score based) was tested 
successively for the following sets of variables: 
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Table 12. Univariate analyses : 
ratings 
Clusters by factors from behavior 
Item Based T-Score Based 
Factors F P F 2 
1 1.93 .058* 1.42 .190 
2 .924 .498 1.44 .179 
3 1.57 .137 2.52 .012* 
4 1.21 .293 1.10 .360 
5 .667 .719 .684 .704 
6 1.83 .074 1.42 .190 
7 .770 .629 .971 .460 
8 1.36 .215 3.14 .002* 
9 .861 .550 .580 .792 
10 1.01 .428 .473 .873 
11 2.52 .012* 2.60 .010* 
12 1.05 .396 .268 .975 
13 2.51 .013* 1.08 .374 
14 1.30 .243 1.10 .364 
15 .976 .456 .593 .782 
16 .647 .736 2.13 .034* 
17 .665 .721 .904 .514 
18 2.03 .045* .949 .477 
^Significant at the .05 level. 
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42 Green items 
16 BPRS items 
58 BRS items 
18 Factors for BRS 
Tables 13 and 14 summarize the results of the eight discriminant 
analyses. The first 42 items of the BRS include the 26 IBRS (Green 
et al., 1977) items. The item based clusters yielded no significant 
discriminants for the first 42 items. One significant discriminant 
was found using the T-score based clustering method. The 16 BPRS items 
yielded one significant discriminant for both the item based and T-
score based clustering methods (Table 13). 
Table 14 shows overall results of discriminant analyses of the 
clusters based on the BRS factors. These analyses provide a direct 
summation of the behavioral validation of the clusters. The results 
are shown for the overall F-test and Wilks' lambda. A multivariate 
measure of overall separation of groups, Wilks' lambda ranges from 
0.0 for perfect separation of groups to 1.0 for complete overlap. 
Item-based clusters had a Wilks' lambda of .3111 and T-score based 
clusters had Wilks' lambda of .2999. The lambda values are relatively 
small and indicate there is a relationship between the clusters and the 
discriminating variables. Of particular interest here is the separa­
tion of the clusters formed directly from MMPI items. The separation 
(the validity of the clusters) by both the item based and T-score 
based clusters is about the same. 
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Table 13. Summary of discriminant analyses 
MMPI Clusters 
Item Based T-Score Based 
Discriminant No. Significant Overall No. Significant Overall 
Variables Discriminants Wilks' 
Lambda 
Discriminants Wilks' 
Lambda 
Green 0 .089 1 .065 
BPRS 1 .328 1 .354 
BRS 1 .005 1 .020 
Factor Scores 1 .311 1 .299 
Table 14. Multivariate results: Discriminant function analyses of 
clusters by factors from behavior ratings 
Item Based Clusters T-Score Based Clusters 
Overall Wilks' Overall Wilks' 
F P Lambda F 2 Lambda 
1,316 .0105 .3111 1.361 0047 .2999 
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Behavioral Features of the Clusters; A Summary Sketch 
The final results section is a summary of the salient behaviors 
associated with the clustered profiles based on MMPI items and MMPI 
T-scores. Tables 15 and 16 show the relatively high and low mean BRS 
items for clusters derived from items or from T-scores. After con­
verting the BRS items to standardized z-scores, a mean z-score of 1.401 
was used as the cutoff for including an item as descriptive of the 
cluster (Table 15 and 16). It is important to note that this approach 
shows the relative differentiation of clusters by behaviors in this 
sample; it does not reflect the absolute frequency of behaviors in the 
case histories. Comparisons of the group behaviors identified for the 
clusters and the MMPI profiles characteristic of the cluster groups 
show overall similarities. Results from both types of clustering indi­
cate clustering based on item responses reflect the most extreme on­
ward behaviors. One cluster group clearly not validated by the be­
haviors is the T-score cluster 8 group (see discussion). 
Table 17 shows the cluster group's distinctive BRS factors. In 
most cases parallels between the behavioral factors and the cluster 
profiles were observed. These parallels are expanded upon in the 
discussion section. 
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Table 15. Distinctive behavioral descriptors for clusters based on 
MMPI items 
Cluster Z-score Behavior - Present Behavior - Not Present 
1 -.41 Depressed (S) 
.40 Delusional (S) 
-.46 Alcohol abuse 
.41 Hostile 
-.59 Somatic 
-.44 Depressed (B) 
.44 Sexually preoccupied 
.44 Bizarre behavior 
-.50 Somatic^ 
.41 Grandiose 
-.46 Depressed 
.44 Unusual thoughts 
2 .46 Confused 
.47 Loss of emotion 
-.43 Angry 
.68 Disorganized speech 
.47 Messy appearance 
-.45 Socially incompetent 
-.47 Eating problems 
.54 Lethargic 
-.51 Hostile 
-.41 Anger (B) 
.40 Emotionally withdrawn 
.62 Disorganized thoughts 
.43 Tense^ 
-.43 Hostile^ 
.58 Motorically retarded 
3 .71 : Anxious (S) 
.63 Angry (S) 
.81 Flight of ideas 
-.64 Drug abuse 
1.15 Socially incompetent 
.65 Uncooperative 
.81 Disruptively irritable 
-.41 Disabling family 
.77 Somatic 
1.22 Repetitive behavior 
1.04 Gobal mental illness 
.80 Somatic^ 
Note. S = Statements; B = Behaviors. 
^Items from the BPRS. 
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Table 15. Continued 
Cluster Z-score Behavior-Present Behavior - Not Present 
3 (cont.) .54 Emotionally withdrawn^^ 
.71 Unusual motor behavior 
.75 Grandiose^ 
.79 Uncooperative 
-.43 Suspicious 
4 None None 
5 -.49 Drug medication 
-.50 Hostile 
-.42 Abusive (B) 
-.41 Sexually preoccupied 
-.43 Hostile^ 
6 -.42 Depressed (S) 
-.42 Socially isolated 
.42 Socially incompetent 
.49 Disruptively irritable 
.63 Hostile 
.50 Abusive (B) 
.42 Anger (B) 
-.40 Depression (B) 
-.65 Emotionally withdrawn 
-.53 Depressed® 
.49 Hostile^ 
-.42 Blunted affect^ 
7 .54 Anxious (S) 
.48 Blames self 
.54 Guilty 
.47 Guilty^ 
8 .73 Depressed (S) 
.53 Hallucinatory 
-.42 Disorganized speech 
.65 Blames self 
.49 Alcohol abuse 
.65 Depressed (B) 
.42 Anxious 
.41 Depressed 
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Table 15. Continued 
Cluster Z-score Behavior - Present Behavior - Not Present 
8 (cont.) .48 Hallucinatory^ 
-.43 Motorically retarded 
9 -.86 Anxious (S) 
.69 Disorganized speech 
.53 Drug abuse 
-.47 Somatic 
.47 Non-verbal behaviors 
.47 Repetitive behaviors ^ 
-.44 Somatic 
-.55 Anxious 
.55 Emotionally withdrawn 
.90 Unusual motor behavior 
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Table 16. Distinctive behavioral descriptors for clusters based on 
MMPI T-scores 
Cluster Z-score Behavior - Present Behavior - Not Present 
1 -.43 Somatic 
.42 Abusive (B) 
.41 Angry (B) 
.40 Hostile 
2 -.51 Anxious 
.50 Drug abuse 
-.44 Depressed 
-.40 Somatic^ 
-.56 Anxious 
.67 Emotionally withdrawn 
.45 Unusual motor (B) 
3 -.42 Anxious (S) 
-.54 Anxious (B) 
-.40 Anxious 
-.46 Tense 
4 .46 Hallucinatory 
.41 Socially incompetent 
-.49 Disabling family 
.40 Somatic 
.58 Repetitive (B) 
.70 Global mental illness^ 
.44 Emotionally withdrawn 
.49 Hallucinatory 
5 -.61 Angry (S) 
.46 Unusual sleep 
-.54 Hostile 
-.43 Angry 
.41 Depressed (B) 
.46 Somatic 
.45 Depressed 
-.49 Hostile^ 
6 -.41 Confused 
-.54 Loss of emotions 
-.43 Angry (S) 
.76 Depressed (S) 
Note. S = Statements; B = Behaviors 
^Items from the BPRS. 
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Table 16. Continued 
Cluster Z-score Behavior - Present Behavior - Not Present 
6 (cont.) -.60 Hyperactive 
-.57 Sporadic employment 
.73 <12 years education 
.63 Eating problems 
-.44 Non-verbals 
-.40 Hostile 
.46 Anxious (B) 
.60 Depressed (B) 
.52 Somatic 
-.56 Unusual motor^ 
-.42 Grandiose 
. 66 Depressed^ 
-.41 Hostile^ ^ 
-.44 Unusual thoughts 
-.46 Blunted affect 
7 .41 Sporadic employment 
8 -.51 Depressed (S) 
-.50 Alcohol abuse 
.42 Disruptively irritable 
-.69 Disabling family 
-.49 Depressed (B) 
.50 Bizarre behavior 
-.40 Depressed (B)^ 
.40 Unusual thoughts^ 
-.48 Blunted affect^ 
9 .66 Depressed (S) 
.84 Blames self 
.53 Disabling family 
-.60 Bizarre behavior 
.56 Anxious^ 
-.54 Grandiose 
.56 Depressed^ 
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Table 16. Continued 
Cluster Z-score Behavior - Present Behavior - Not Present 
6 (cont.) -.60 Hyperactive 
-.57 Sporadic employment 
.73 <12 years education 
.63 Eating problems 
-.44 Non-verbals 
-.40 Hostile 
.46 Anxious (B) 
.60 Depressed (B) 
.52 Somatic 
-.56 Unusual motor^ 
-.42 Grandiose 
. 66 Depressed^ 
-.41 Hostile^ 
-.44 Unusual thoughts 
—. 46 Blunted affect 
7 .41 Sporadic employment 
8 -.51 Depressed (S) 
-.50 Alcohol abuse 
.42 Disruptively irritable 
-.69 Disabling family 
-.49 Depressed (B) 
.50 Bizarre behavior 
-.40 Depressed (B)^ 
.40 Unusual thoughts^ 
—. 48 Blunted affect^ 
9 .66 Depressed (S) 
.84 Blames self 
.53 Disabling family 
-. 60 Bizarre behavior 
.56 Anxious^ 
-.54 Grandiose 
.56 Depressed^ 
^Items from the BPRS. 
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Table 17. Distinctive BRS factors for clustered groups 
Item Based T-Score Based 
Z-Score Factor Z-Score Factor 
Cluster Present Not Present Present Not Present 
.60 
.55 
,46 
.51 
.49 
,41 
4 
9 
10 
11 
18 
18 
.42 
.52 
.48 
.67 
16 
11 
.85 
.50 
.94 
.58 
.44 
6 
7 
11 
15 
14 
-.54 
.51 
.47 
.46 
.40 
2 
11 
6 
1 
.46 
.45 
.57 
.51 
7 
8 
.41 
.54 
.65 
.48 
.41 
10 
17 
.41 
.67 
,74 13 
8 .72 
.46 
3 
8 
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DISCUSSION 
The major focus of this study was the validation of MMPI subgroups 
in a psychiatric population on the basis of behavioral data. Cluster 
analyses of MMPI item responses and T-scores created nine groups for 
each cluster method. Behavioral data based on case records of inpatient 
behaviors were used to validate the MMPI profiles generated by these 
two clustering techniques. The purpose was to ascertain subtypes within 
a narrow psychopathological population, with the ultimate goal of pro­
ducing more accurate classification and differential treatment of the 
patients (Blashfield and Draguns, 1976). 
Behavioral Analysis 
One of the first research questions addressed was how to extract 
accurate and standardized behavioral information from case records. 
The method chosen for converting data from case records to useful be­
havioral data was constructed to maximize the utility of the unstan-
dardized data of the records. The reliability results of the Behavior 
Rating Scale (BRS) showed that for three raters, Pearson Product cor­
relations yielded significant and adequate reliabilities. The obtained 
reliabilities indicated the efficacy of the BRS for accurately drawing 
pertinent behavioral information from case records. 
The inclusion of two published and well established rating scales, 
the In-Patient Behavior Rating Scale (Green et al., 1977) and the Brief 
Psychiatric Rating Scale (Overall and Gorham, 1962) gave additional sup­
port for the obtained reliabilities. Use of both scales allowed direct 
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comparison of the results of this study and previously reported results 
The applicability of these two rating scales for detecting behaviors 
from case records has not previously been reported. Results showed 
inter-rater reliabilities slightly lower on these scales for behaviors 
derived from case records as compared to data from direct observation. 
However, this study supports future use of either of these scales for 
case record research on on-ward behaviors. 
The limitations of case record data must be kept clearly in mind 
when evaluating these research results. Information in case records is 
elicited and recorded by mental health workers in unstandardized ways. 
There may be problems with missing data, conflicting descriptions, and 
differing evaluations of the degree to which a particular behavior is 
pathological. An additional interpretive caution is that the MMPI pro­
file is a standard component of the case records of this population. 
For this study, some of the behaviors listed in the case records by 
staff psychologists may have been contaminated by their interpretation 
of the MMPI profile. 
In spite of these shortcomings, case records have the unique 
potential in clinical settings of providing large amounts of informa­
tion from a variety of sources including psychologists, psychiatrists, 
nurses, nursing aides, social workers, etc. If a rating scale, such 
as the BRS, with a generally acceptable level of reliability, is used 
for systematizing the data, the information the case records provide 
can be analyzed statistically and its value maximized. Reliability of 
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behaviors observed and recorded in case histories was achieved in this 
study. The BRS provides adequate coverage of behaviors observed in 
this population. This serves as an indication of the utility of the 
BRS in future studies where behaviors from case records need to be ob­
tained. 
Factor Analysis 
An interesting dimension of this study was the use of factor 
analysis to group the behaviors of the BRS. Green et al. (1977) sug­
gest factor analysis as a way of determining groupings of the IBRS 
items. The factor analyses conducted for this research utilized the 
58 BRS items as a basis for the factoring. The 26 items of the IBRS 
and the 16 items of the BPRS were included in the overall factoring. 
The first striking results was the similarity between the first four 
factors found in this research and the parallel factors published for 
the IBRS and the BPRS. The four factors were the same for the BRS 
and the BPRS. Additionally a parallel was observed between the three 
composite scores of the IBRS and the first 3 factors of the BRS. The 
strength of the factor results lies in the observed correspondence 
with published factors. This congruence exists despite the fact that 
the 58 item BRS is a composite of the IBRS and the BPRS. The behaviors, 
though drawn from case records, reliably generated factors equivalent 
to those published. This gives further validity to the use of the BRS 
for accurately reflecting inpaitent behaviors. 
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Validation of the Cluster Analyses 
The next important hypothesis posited was that behaviors drawn 
from case records would validate the groups derived from item based 
and T-score based cluster analysis of the MMPI. In general, the 
hypothesis was supported by both univariate and multivariate analyses 
showing significant behavioral differences among the MMPI clusters. 
Clinical Integration of Profiles and Behaviors 
Comparisons of BRS behavioral descriptors of MMPI clusters (Tables 
15 and 16) and the MMPI profiles (Figures 3-20) reveal interesting 
linkages. The majority of the behaviors and profiles are matched for 
the clustered groups. In a few cases there are intriguing mismatches 
of behaviors and profiles. The absence of certain behaviors is in many 
ways as important to describing a group as the presence of behaviors. 
Therefore the descriptions include salient behaviors both present in 
and absent from the case records. 
Clusters 1 for both item based and T-score based clustering were 
within normal range on the MMPI profiles. However, behaviorally there 
are some differences. Both groups are hostile and both do not report 
having somatic concerns. Item based Cluster 1 exhibits more acting 
out behaviors including delusions, grandiosity, and bizarre behaviors. 
Perhaps a significant difference in the behaviors picked up by item 
grouping corresponds to the observation that the profile for this 
group has a higher elevation on scale 9 (Mania) for the MMPI. 
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8-7 Profiles 
A cardinal focus of this study is determining subgroups in the 
population. The clustering methods show MMPI profile differences among 
the groups. Further, profiles with similar elevations show distinctly 
different ward behaviors. For example, the four profiles with 8-7 ele­
vations illustrate several subgroups. Figure 4 shows a characteristic 
profile for individuals in item based Cluster 2 (8-7-2-MMPI profiles). 
The relationship of established Interpretive descriptors (Lachar, 1974) 
and the behaviors from the BRS for this group are impressive. One pro­
voking observation is the MMPI profile descriptions refer to such in­
dividuals as depressed. The BRS descriptors do not include depression 
either behaviorally or as statements from these patients. However, 
salient behaviors include lethargy, emotional withdrawal, and messy 
appearance. These behaviors are commonly associated with depression 
but it is interesting that depression is not a behavioral descriptor 
found in the case records of these individuals. 
The MMPI profile for item based Cluster 3 (Figure 5) is accurately 
reflected in the BRS behavioral descriptors. In comparison to Figure 
4, the 8-7 profile discussed above, item based Cluster 3 (8-7-6) ap­
pears much more psychopathological, including the dimension of paranoia. 
In this case schizophrenic behaviors are paralleled in the profile 
descriptors and behavioral descriptors. 
Figures 10 (Cluster 8: Items) and 15 (Cluster 4; T-score) show 
other subgroups of the 8-7 profile. The profile for the item based 
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cluster group is a 8-7-6 profile with 2-4 elevations. Behaviorally, 
this group shows depression, hallucinations, intropunitiveness, anxiety 
and alcohol abuse. T-score based Cluster 4 is a 8-6-7 MMPI profile 
with 2-4 peaks of a lower magnitude than for Figure 10. The salient 
behaviors for this cluster are global mental illness, social incompe­
tency, repetitive behavior, somatic concerns, and emotional withdrawal. 
The variations in the MMPI profile configurations (Figure 15) are the 
same as those seen in the BRS items. 
8-4/4-8 Profiles 
The differences in the four 8-4/4-8 MMPI profile groups are seen 
in Figures 6, 14, 8 and 18. Clusters 4 (Figure 6) and 3 (Figure 14) 
(item-based and T-score based, respectively) have profiles exhibiting 
no elevation above the normal range. None of the pathological be­
haviors which the BRS would draw from case records were characteristic 
of either of these groups. 
The 8-4-6 profile of item based Cluster 6 (Figure 8) shows sig­
nificantly more behavioral acting out. This is reflected in the more 
pronounced peaks on the MMPI, especially scale 6. The only behavioral 
correlate to T-score based Cluster 7 (Figure 18) is sporadic employment. 
It is difficult to assess the clinical significance of behaviors for 
that profile. 
8-2/2-8 Profiles 
The 8-2/2-8 groupings are seen in Figures 7, 16, 9 and 20. The 
2-8-7 profile of Figure 16 (Cluster 5: T-score) is more elevated than 
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in Figure 7 (Cluster 5: item). Likewise the behaviors for Figure 16 
are more pronounced, including depression and somaticization. Cluster 
5: Item based seems to be a milder grouping characterized by abusive 
behavior. 
Conversely the item based Cluster 7 (Figure 9; 8-2-6) is be-
haviorally anxious, guilty and intropunitive. This would correlate 
with the confused, tense, irritable descriptors of this profile. How­
ever, hallucinations and schizophrenic behaviors were not picked up 
from the case records for this group. 
Figure 20 (T-score Cluster 9; 8-2-6) exhibits more pronounced MMPI 
profile pathology. The behaviors include depression, disabling family 
interactions, and anxiety. The BRS results indicate this cluster does 
not exhibit bizarre behaviors or grandiosity. One implication from the 
MMPI profiles of both Figure 9 and 20, is that results of the MMPI 
might be overinterpreted. The bizarre behaviors implied by the high 
spikes on scale 8 (schizophrenia) may not be reflected in behaviors 
of this subgroup. In fact, this subgroup may be a distinctly unique 
group from the other groups with high elevations on MMPI Scale 8. 
Guilt and self blame may have contributed significantly to patients 
in these groups choosing items on scale 8. However, the elevation 
patterns of Figures 9 and 20 are different from those of Figures 10 
and 15. The last two groups are observably different in that they 
exhibit hallucinations, global mental illness and behaviors more 
commonly associated with schizophrenia. 
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2-7-0 Profile 
Figure 17 (Cluster 6: T-score; 2-7-0) shows a group of individuals 
exhibiting a pattern of anxiety, depression, and inner turmoil. The 
BRS results reflect the same behaviors. 
2-4-8 Profile 
Finally, T-score based Cluster 8 (Figure 19) would typically re­
flect individuals who are depressed and egocentric. Interestingly, the 
pattern of on-ward behaviors detected by the BRS exemplify a popula­
tion for whom depression is definitely not present. Note should be 
taken of the fact that this MMPI profile is derived from T-score clus­
tering. Perhaps the items for scale 2,indicative of depression,might 
have been better grouped by item clustering. In that case, a unique 
subgrouping might have more accurately described. 
Profile Conclusions 
Several compelling observations are delineated by these results. 
Overall the BRS behaviors and the MMPI clusters seem to form matched 
groups. That is, the subgroups of this apparently homogeneous popula­
tion show impressively different behaviors. The univariate analyses 
of the behaviors and clusters illustrate these distinctions well. 
Additionally, Table 17 which represents the BRS factors describing 
MMPI clustered groups lends support to the validation of the clusters 
formed by both T-score and item based MMPI responses. 
The item based and T-score based clusters showed comparable be­
havioral validity. The item based clustering method showed equivalent 
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results, indicating this method is, at minimum, as robust as the T-
score method. The homogeneous clinical setting from which this sample 
was drawn suggests item based and T-score based clustering might prove 
more robust when the separation on items was conducted for a more 
heterogeneous population. Additionally, the results from this study 
provide further validation of the MMPI scales and profiles. Analysis 
of on-ward behaviors and MMPI profiles shows adequate similarity. This 
is an indication of the validity of the scales and profiles. 
Conclusions 
The hierarchical grouping technique employed in the present in­
vestigation was successful in distinguishing subgroups among this in­
patient population typically characterized as alcoholic and/or 
schizophrenic. The potential usefulness of cluster analysis with 
MMPI profiles has been illustrated. Using item based and T-score based 
responses to the MMPI, cluster analysis formed groups which were vali­
dated by items from the Behavior Rating Scale. 
Limitations 
One of the limitations of the study is the use of the Behavior 
Rating Scale in this homogeneous setting. The training of raters on 
the use of the BRS needs to be refined. While the reliabilities es­
tablished in this study were respectable, higher reliabilities might 
be found if the raters had had the opportunity to pretest on a larger 
pilot group. It is recommended that future training for rating from 
case records occur on a more extensive subset of subjects. 
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The BRS might be refined to utilize only the BPRS items or the 
IBRS items. Both forms of rating scales were used in the current re­
search to allow comparison of how well each characterized the clusters 
formed. Both scales were reliable, especially in light of their use 
in detecting behaviors from case records. 
The advantage to using the IBRS is it differentiates behaviors 
and statements on some items. This is especially useful when data are 
detected from case summaries since it distinguishes two perspectives: 
that of mental health personnel (behaviors) and that of the patient 
(statements). 
The BPRS has been used consistently in literature concerning on­
ward behaviors (Hedlund and Viewig, 1980). It is designed to dis­
tinguish behaviors as seen through the subject's perspective. In this 
sense the rating scale might limit some pertinent objective behaviors 
typically exhibited by the subject. Future research might compare the 
two types of rating scales on different populations and suggest the 
usefulness of one or both of the scales in the BRS. 
Implications 
As stated previously, replication of this study might Include using 
case records compiled by mental health professionals who are not 
familiar with the patients' MMPI profiles. There is a potential con­
founding effect when the clinicians have interpreted the MMPI profile 
prior to the recording of behavioral data. The confounds are the 
utility of and accuracy of observed behaviors when profile interpreta­
tions may have influenced the recorded behaviors. 
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Future Applications 
In summary, the use of both types of cluster analyses showed 
potential for classifying subgroups of mental health patients. Groups 
formed on the basis of clustering using item responses were different 
from those based on T-scores. Univariately the item based clusters 
were differentiated slightly better by the behavioral items than were 
the T-score based clusters. 
At the multivariate level the clustering methods were equivalent. 
Additionally, the only demographic variable to significantly discrimi­
nate the clusters was the Trails B - a test of psychomotor speed and 
problem solving that detects subtle brain dysfunction. 
The results of this investigation clearly point out that subgroups 
in this population exist. In a real life setting, mental health per­
sonnel need to be responsive to the variation within an apparently 
homogeneous population. 
These results can be used to guide others in similar settings. 
Routine cluster analysis of the MMPI profiles could be used to identify 
subgroups, and the behaviors both typical and atypical to those popula­
tions could be readily defined. 
The ultimate use would be a more effective means of classifying 
mental health patients. Consequently, this would reflect treatment 
choices that are consistent with the unique needs of the subgroups. The 
usefulness and versatility of cluster analysis as a classifying 
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technique throughout the areas of personality and psychopathology 
have been indicated (Blashfield and Draguns, 1976). This type of 
analysis might provide needed changes in reorganizing and revitalizing 
this area. 
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Behavior Rating Scale - Part A 
Part I - Demographics 
ID Number -
Marital Status - S M W D 
Education - K-8 9 10 11 12 Some College A.A. B.S. M.S. Ph.D. 
Sex - M F 
Number of arrests -
Arrested for -
Religious preference -
Previous hospitalizations -
Occupation -
Military Service -
Hobbies/Leisure Habits -
Part II - Behaviors 
Def. Prob. Pro. Not Def. Not 
Present Present Present Present 
1. ^Confusion, Disorientation-
difficulty concentrating, re­
membering, recognizing 
2. *Loss of emotions-blunted 
feelings; flat tone; seems 
apathetic 
3. *Euphoria, High Mood-overly 
cheerful; grandiose; dramatic; 
show-off; elated 
4. *Anxiety statements-anxious; 
worrying; tense statements 
* = items from the Inpatient Behavior Rating Scale (IBRS; Green et al., 
1977) 
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Def. Prob. Pro. Not Def. Not 
Present Present Present Present 
5. *Anger statements-angry; 
abusive comments threats; 
profanity 
6. *Depression statements-sad; 
unhappy; worthless; or 
guilty comments 
7. ^Hallucinations statements-
talks about or to voices or 
other hallucinations 
8. ^Hallucinations behavioral-
gestures at, preoccupied 
with apparent hallucinations 
9. ^Delusions statements-
statements of illogical, 
"crazy" beliefs, thoughts 
10. Flight of Ideas-constant 
change of subject and un­
connected ideas 
11. Hyperactivity, Agitation-
increased motor activity; 
restless; over active 
12. Disorganized speech form-
rambling; incoherent; 
fragmented speech pattern 
13. Anxious Intropunitiveness-
blames self; apprehensive; 
suicidal thought, morbid 
thoughts, ideas of sinfulness 
14. Alcohol Abuse-alcoholic, 
chronic drunk spells 
15. Drug Abuse-history of drug 
related problems (non-pre­
scription or abuse of such) 
16. Prior hospitalization 
17. Current Drug Medication 
18. Sporadic Employment History-
difficulty holding a job; 
seasonal work 
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Def. Prob. Pro. Not Def. Not 
Present Present Present Present 
19. Education-less than 12th 
grade or equivalent 
20. *Social Isolation-tends to 
be alone; avoids participa­
tion; seclusive 
21. *Appearance-messy, unkept, 
sloppy, poor hygiene 
22. *Social Incompetence-lacks 
manners; crude puts others 
off; inconsiderate 
23. *Uncooperativeness-resents, 
resists, or refuses tasks, 
meds, etc. 
24. ^Disruptive irritability-com­
plaining, criticizing; demand­
ing; blames others 
25. Eating Problems-does not eat 
regularly; over eats 
26. Unusual sleep patterns-con­
stant wakening during the 
night; inability to stay 
awake in the day 
27. Family-Interactions-disabling 
relationship with spouse/ 
family; blames family for 
present hospitalization 
28. *Decreased Activity-slowed 
down or inactive; seems 
tired; lethargic ' 
29. Somatic concerns-degree of 
concern over bodily health; 
physical health seen as a 
problem by the patient 
30. Non-verbal characteristics-
no eye contact ; rare or in­
appropriate gestures with 
hands; fixed facial expres­
sions; jerking or swaying 
body or leg movements 
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Def. Prob. Pro. Not Def. Not 
Present Present Present Present 
31. *Dependency-constantly seeks 
advice; clinging helplessness 
32. *Hostility-animosity; contempt; 
belligerence; disdain for 
people 
33. Abusive behavior (outside of 
ward)-hitting physically 
harmful; destructive 
34. *Anger behavioral-appears 
hostile; sullen; threaten­
ing; assaultive 
35. *Anxiety behavioral-appears 
anxious, tense; seems 
worried, frightened 
36. *Depression behavioral-appears 
sad, unhappy or "blue"; 
seems depressed 
37. *Sexual Preoccupation-appears 
aroused; frequent overtures, 
talk, gestures 
38. Guilt feelings-over concern 
or remorse for past behavior 
39. ^Repetitive behavior-same 
phrase, activity, or ritual 
done over and over 
40. *Bizarre behavior-unusual or 
"crazy" acts, gestures, or 
outbursts ; unusual mannerisms 
41. *Mental illness global-func-
tional impairment ; unable to 
cope with problems 
42. ^Paranoid distrust-appears 
suspicious ; feels people are 
"against" him/her 
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Behavior Rating Scale - Part B 
IB number -
Behaviors 
Def. Prob. Pro. Not Def. Not 
Present Present Present Present 
43. +Somatic Concern-degree of 
concern over present bodily 
health. Rate the degree to 
which physical health is 
perceived as a problem by 
the patient, whether complaints 
have realistic bias or not 
44. +Anxiety-worry, fear, or 
over-concern for present or 
future. Rate solely on basis 
of verbal report of patient's 
own subjective experiences. 
Do not infer anxiety from 
physical signs or from nuerotic 
defense mechanisms 
45. +Emotional withdrawal-defiency 
in relating to the interviewer 
and interviewing situation. 
Rate only degree to which 
patient gives the impression 
of failing to be in emotional 
contact with other people in 
the interview situation 
46. ^Conceptual Disorganization-
degree to which the thought 
processes are confused, dis­
connected or disorganized. 
Rate on the basis of intre-
gration of the verbal products 
of the patient; do not rate on 
the basis of subjective im­
pression of his own level of 
functioning 
+ = items from the Brief Psychiatric Rating Scale (BPRS: Overall and 
Gorham, 1962). 
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Def. Prob. Pro. Not Def. Not 
Present Present Present Present 
47. +Guilt feelings-over-concern 
or remorse for past behavior. 
Rate on the basis of the pa­
tient's subjective experi­
ences of guilt as evidenced by 
verbal report with appropriate 
affect; do not infer guilt 
feelings from depression, 
anxiety, or neurotic defenses 
48. +Tension-physical and motor 
manifestations of tension, 
"nervousness", and heightened 
activation level. Tension 
should be rated solely on the 
basis of physical signs and 
motor behavior and not on the 
basis of subjective experiences 
of tension reported by the 
patient 
49. +Mannerisms and Posturing-
unusual and unnatural motor 
behavior, the type of motor 
behavior which causes cer­
tain mental patients to stand 
out in a crowd of normal 
people. Rate only abnormality 
of movements; do not rate 
simple heightened activity 
here 
50. +Grandiosity-exaggerated 
self-opinion. Conviction 
of unusual ability or powers. 
Rate only on the basis of 
patients statements about 
himself or self-in-relation-
to-others, not on the basis 
of his demeanor in the inter­
view situation 
51. +Depressive Mood-despondency in 
mood, sadness. Rate only de­
gree of despondency; do not 
rate on the basis of inferences 
concerning depression based on 
general retardation and 
somatic complaints 
107 
Def. Prob. Pro. Not Def. Not 
Present Present Present Present 
52. +Hostillty-animosity, contempt, 
belligerence, disdain for other 
people outside the interview 
situation. Rate solely on the 
basis of the verbal report of 
feelings and actions of the 
patient toward others; do not 
infer hostility from neurotic 
defenses, anxiety, nor somatic 
complaints. (Rate attitude 
toward interviewer under 
"uncooperativeness")• 
53. +Suspiciousness-belief (de­
lusional or other wise) that 
others have not or have had in 
the past, malicious, or dis­
criminatory intent toward the 
patient. On the basis of verbal 
report, rate only those sus­
picions which are currently 
held whether they concern past 
or present circumstances. 
54. +Hallucinatory behavior-per-
ceptions without normal exter­
nal stimulus correspondence. 
Rate only those experiences 
which are reported to have oc-
cured within the last week and 
which are described as dis­
tinctly different from the 
thought and imagery processes 
of normal people. 
55. +Motor retardation-reduction 
in energy level evidenced in 
slowed movements, and speech, 
reduced body tone, decreased 
number of movements. Rate on 
the basis of observed behavior 
of the patient only; do not 
rate on the basis of pts. sub­
jective impression of own 
energy level. 
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Def. Prob. Pro. Not Def. Not 
Present Present Present Present 
56. +Uncooperativess-evidence of 
resistance, unfriendliness, re­
sentment, and lack of readiness 
to cooperate with the inter­
viewer. Rate only on the basis 
of the patient's attitude and 
responses to the interviewer 
and the interview situation; 
Do not rate on basis of re­
ported resentment or uncoopera-
tiveness outside ther interview 
situation. 
57. +Unusual thought content-un-
usual, odd, strange or bizarre 
thought content. Rate here 
the degree of unusual ness, not 
the degree of disorganization 
of thought processes. 
58. +Blunted affect-reduced 
emotional tone, apparent 
lack of normal feeling or 
involvement. 
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APPENDIX B: 
PILOT STUDY RELIABILITIES 
110 
Table A. Pearson correlation for pilot inter-rater reliability of 
the Behavior Rating Scale (BRS) items 
BRS Item Item Correlations for Pilot Raters 1 and 2 
1 .40 
p = .12 
2 .78 
p = .007 
3 *** 
p = *** 
4 .42 
p = .11 
5 .21 
p = .27 
6 .89 
p = .000 
7 .75 
p = .006 
8 .63 
p = .024 
9 .42 
p = .113 
10 *** 
p = *** 
11 .47 
p = .097 
12 .14 
p = .344 
13 .74 
p = .017 
14 .99 
p = .000 
15 .80 
p = .004 
16 1.00 
p = 0.0 
Note. *** - Refers to items for which no variance was found for 
rater 1 or 2; therefore a correlation could not be calcu­
lated. Since p shown with 3 significant digits, p = .000 
is equivalent to p < .0001. Correlations based on n = 10. 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
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Continued 
Item Correlations for Pilot Raters 1 and 2 
*** 
p = *** 
,40 
p = .248 
*** 
p = *** 
.74 
p = .007 
.64 
p = .023 
.55 
p = .047 
.46 
p = .088 
.77 
p = .005 
.92 
p = .000 
.73 
p = .008 
.33 
p = .192 
.47 
p = .096 
.88 
p = .000 
.54 
p = .053 
.56 
p = .043 
.56 
p = .043 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
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Continued 
Item Correlations for Pilot Raters 1 and 2 
.91 
p = .000 
.72 
p = .009 
.53 
p = .056 
.88 
p = .000 
*** 
p = *** 
.50 
p = .071 
.60 
p = .033 
.30 
p = .194 
.40 
p = .122 
.37 
p = .160 
.90 
p = .000 
.10 
p = .382 
.29 
p = .207 
.27 
p = .224 
.69 
p = .014 
-.12 
p = .363 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
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Continued 
Item Correlations for Pilot Raters 1 and 2 
.57 
p = .042 
.80 
p = .002 
.96 
p = .000 
.59 
p = .035 
.27 
p = .224 
.23 
p = .255 
.27 
p = .224 
. 68  
p = .014 
.54 
p = .052 
.61 
p = .030 
